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PEE  FACE. 


The  conipletion  of  thf"  Fifth  Volume  of  the  Family  Tutor,  iuduces 
us  to  offer  a  few  conunents  on  the  results  of  our  endeavours  to  promote 
the  cause  of  popular  instruction. 

The  Tutor  has  progressively  assumed  an  important  character  as  a 
domestic  Teacher.  Its  value  as  a  work  of  reference  is  now  appreciated, 
and  we  have  the  assurance  of  numerous  friends  that  a  large  amount  of 
usefulness  has  marked  its  career  to  the  present  time.  The  principal 
topics  presented  in  each  Volume  have  been  carefully  prepared  to  meet  the 
educational  requirements  of  the  age.  The  treatises  on  English  Grammar, 
Natural  Geography,  Astronomy  and  Geology,  in  the  first  Four  Volumes 
of  the  TuroR>  and  the  Natural  Philosophy,  Chemistry,  Lessons  in 
French,  and  the  Lessons  in  Drawing,  in  the  present — and  which  will  be 
concluded  in  the  succeeding  Volume — are  evidences  of  the  zeal  which 
prompts  our  labours.  It  is  the  intention  of  the  Proprietors  to  present 
some  new  features,  combining  a  system  of  instruction  adapted  to  both 
sexes,  but  more  especially  addressed  to  the  purpose  of  assisting  Home 
Education.  To  facilitate  this  object  a  considerable  enlargement  of  the 
Work  will  be  effected,  without  any  Increase  of  Cost.  A  more  systematic 
ai^angement  of  material  will  also  be  made,  in  order  to  render  the  Tutor 
more  practically  and  permanently  useful.     Sixteen  pages  in  every  future 
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Number  will  be  devoted  to  directions  in  the  art  of  teaching,  and  other 
matters  of  interest  to  the  Practical  Teacher,  whether  for  Home,  Educa- 
tional, or  Professional  Reading.  A  separate  paging  will  distinguish  this 
portion  of  the  Book,  and  the  Volume  will  extend  through  the  whole 
Year  instead  of  being  completed  once  in  Six  Months,  as  at  present. 

The  other  portion  of  the  Work  will  be  devoted  to  the  production  of  a 
Series  of  Books  on  the  various  branches  of  Popular  Science,  required  for 
Home  Education.  These  books  will  be  vfritten  by  authors  of  great 
experience,  and  the  typography  will  be  of  the  best  description.  The 
paging  of  these  Books  will  also  be  separate,  and  on  the  completion  of 
each  subject.  Title-pages  will  be  given  to  every  Book,  which  can 
be  detached  from  the  Family  Tutob,  and  become  a  volume  for  the 
School  Library.  Thus  each  alternate  Number  will  contain  forty-eight 
pages,  being  the  Cheapest  Work  connected  with  Instruction  which  has 
yet  appeared,  besides  forming  the  nucleus  of  an  important  addition  to 
the  Bookcase  on  all  Educational  matters. 
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NATURAL    PHILOSOPHY; 

BY    PROFESSOR    DRAPER. 
EDITED,    WITH    NOTES,    BY    W.   T.   K. 


INTRODUCTION. 

The  main  object  of  a  teacher  should  be  to  communicate  a  clear  and  general  view 
of  the  great  features  of  his  science,  and  to  do  this  in  an  agreeable  and  short  manner. 
It  is  too  often  forgotten  that  the  beginner  knows  nothing ;  and  the  first  thing  to  be 
done  is  to  awaken  in  him  an  interest  in  the  study,  and  to  present  to  him  a  view  of  the 
scientific  relations  of  those  natural  objects  with  which  he  is  most  familiar.  When  his 
curiosity  is  aroused,  he  will  readily  go  through  things  that  are  abstract  and  forbidding  ; 
which,  had  they  been  presented  at  first,  would  have  discouraged  or  perhaps  disgusted 
him. 

I  am  persuaded  that  the  superficial  knowledge  of  the  physical  sciences  which  so 
extensively  prevails  is,  in  the  main,  due  to  the  course  commonly  pursued  by  teachers. 
The  theory  of  Forces  and  of  Equilibrium,  the  laws  and  phenomena  of  Motion,  are  not 
things  likely  to  allure  a  beginner ;  but  there  is  no  one  so  dull  as  to  fail  being  interested 
with  the  wonderful  effects  of  the  weight,  the  pressure,  or  the  elasticity  of  the  air.  It 
may  be  more  consistent  with  a  rigorous  course  to  present  the  sterner  features  of 
science  first;  but  the  ebject  of  instruction  is  more  certainly  attained  by  offering  the 
agreeable. 

There  are  two  different  methods  in  which  Natural  Philosophy  is  now  taught : — 1st,  As 
an  experimental  science  ;  2nd,  As  a  branch  of  mathematics.  Each  has  its  own 
peculiar  advantages ;  and  the  public  teacher  will  follow  the  one  or  the  other,  according 
as  it  is  his  aim  to  store  the  mind  of  his  pupil  with  a  knowledge  of  the  great  facts  of 
Nature,  or  only  to  give  it  that  drilling  which  arises  from  geometrical  pursuits.  From 
an  extensive  comparison  of  the  advantages  of  these  systems,  I  believe  that  the  proper 
course  is  to  teach  physical  science  experimentally  first — a  conviction  not  only  arising 
from  considerations  respecting  the  constitution  of  the  human  mind,  the  amount  of 
mathematical  knowledge  which  students  commonly  possess,  but  also  from  the  history 
of  these  sciences.  Why  is  it  that  the  most  acute  mathematicians  and  metaphysicians, 
the  world  has  ever  produced  for  two  thousand  years  iftade  so  little  advance  in  know- 
ledge ;  and  why  have  the  last  two  centuries  produced  such  a  wonderful  revolution  in 
human  affairs  ?  It  is  from  the  lesson  first  taught  by  Lord  Bacon,  that,  so  liable  to 
fallacy  are  the  operations  of  the  intellect,  experiment  must  always  be  the  great  engine 
of  human  discovery, — and,  therefore,  of  human  advancement. 

John  William  Draper. 

[In  editing  the  papers  by  Professor  Draper,  upon  Natural  Philosophy,  I  have  intro- 
duced additional  matter  between  brackets  ;  so  that  the  series,  as  they  are  now  pre- 
sented to  the  reader,  include  the  most  recent  improvements  and  important  discoveries 
in  the  various  branches  of  this  delightful  science.  Every  standard  work  has  been 
consulted,  various  experiments  performed,  and  nothing  has  been  left  undone  that  could 
render  the  series  attractive,  instructive, — and,  in  fact,  the  best  work  of  the  present 
day.  In  order  to  render  the  descriptions  even  more  lucid,  nearly  four  hundred  wood- 
cuts have  been  engraven  expressly  for  this  work, — another  proof  that  we  have  not 
spared  expense  as  well  as  labour. — W.  T,  K.] 
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NATURAL  PHILOSOPHY.— ELEMENTARY  PRINCIPLES. 

Chapter  I. 

Properties  of  Matter. —  The  Three  Forms  of  Matter — Vapours — The  distinctive^ 
essential,   and  accessory  properties  —  Extension  —  Impenetrability  —  Unchangeahility — 
JUustrations  of  Extension  —  Methods  of  measuring  small  spaces  —  The   Spherometer  — 
Jllustratloi:  of  Impenetrability — The  Diving- Bell — The  accessory  properties  of  Matter— 
Compressibility — Expansibility— Elasticity — Litnit  of  Elasticity — Illustrations  of  Divisi- 
bility— Porosity  and  interstitial  spaces — Weight. 
Material  substances  present  themselves  to  us  under  three  different  conditions.    Some 
have  their  parts  so  strongly  attached  to  each  other  that  they  resist  the  intrusion  of 
external  bodies,  and  can  retain  any  shape  that  may  be  given  them.     These  constitute 
the  group  of  Solids.     A  second  class  yields  readily  to  pressure  or  movement,  their 
particles  easily  sliding  over  one  another  ;  and   from  this  extreme  mobility  they  are 
unable  of  themselves  to  assume  determinate  forms,  but  always  copy  the  shape  of  the 
receptacles  or  vessels  in  which  they  are  placed— they  are  Liquids.     A  third,  yielding 
even  more  easily  than  the  foregoing,  thin  and  aerial  in  their  character,  and  marked  by 
the  facility  with  which   they  may  be  compressed  into  smaller  or  dilated  into  larger 
dimensions,  give  us  a  group  designated  as  Gases.     Metals  may  be  taken  as  examples 
of  the  first ;  water  as  the  type  ofthe  second  ;  and  atmospheric  air  of  the  third  of  these 
states  or  conditions,  which  are  called  "  the  three  forms  of  bodies." 

In  some  instances  the  same  substance  can  exhibit  all  three  of  these  forms.  Thus, 
when  liquid  water  is  cooled  to  a  certain  degree,  it  takes  on  the  solid  condition,  as  ice 
or  snow  ;  and  when  its  temperature  is  sufficiently  raised,  it  assumes  the  gaseous  state, 
and  is  then  known  as  steam.  Writers  on  Natural  Philosophy  have  found  it  convenient, 
for  many  reasons,  to  introduce  the  term  Vapours,  meaning  by  that  a  gas  placed  under 
such  circumstances  that  it  is  ready  to  assume  the  liquid  state.  As  the  steam  of  water 
conforms  to  this  condition,  it  is  therefore  regarded  as  a  vapour. 

Under  whichever  of  these  fornis  material  substances  are  presented,  they  exhibit 
certain  properties  :  these  are,  first.  Distinctive  ;  second,  Essential ;  third,  Accessory. 

There  is  a  certain  bright  white  metal  passing  under  the  name  of 
Potassium,  the  distinctive  character  of  which  is,  that,  when  thrown 
on  the  surface  of  water,  it  gives  rise  to  a  violent  reaction,  a  beau- 
tiful violet-coloured  flame  being  evolved.  A  piece  of  lead,  which, 
to  external  appearance,  is  not  unlike  the  potassium,  when  brought 

in  contact  with  water,  exhibits  no  such  phenomenon,  but,  as  every       ^. .    ^ 

one  knows,  remains  quietly,  neither  disturbing  the  water  nor  being  ^.     ^ 

acted  upon  by  it.  .  ,.  t    i    i         '       v 

Such  distinctive  qualities  ave  the  objects  of  a  Chemist's  studies.  It  belongs  to  his 
science  to  show  how  some  gases  are  coloured  and  others  colourless  ;  some  supporters 
of  combustion,  while  others  extinguish  burning  bodies;  how  some  liquids  can  be 
decomposed  by  Voltaic  batteries  and  some  by  exposure  to  a  red  heat.  The  general 
doctrines  of  affinity,  the  modes  in  which  bodies  combine,  and  the  characters  of  the 
products  to  which  they  give  rise— all  these  belong  to  Chemistry. 

But  beyond  these  distinctive  qualities  of  bodies,  there  are,  as  has  been  observed, 
certain  other  properties  which  are  uniformly  met  with  in  all  bodies  whatever,  and  hence 
are  spoken  of  as  essential.     They  are, 

Extension. 

Impenetrability. 

Unchangeahility. 
By  extension  we  mean  that  all  substances,  whatever  their  volume  or  figure  may  be, 
occupy  a  determinate  portion  of  space.    We  measure  them  by  three  dimensions- 
length,  breadth,  and  thickness. 
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Fig.  2. 


Impenetrability  points  out  the  fact  that  two  bodies  cannot  occupy  the  same  space 
at  the  same  time.  If  a  nail  is  driven  into  wood,  it  enters  only  by 
separating  the  woody  particles  from  each  other ;  if  it  be  dropped 
into  water,  it  does  not  penetrate,  but  displaces  the  watery  particles : 
and  even  in  the  case  of  aerial  bodies,  tluough  which  masses  can 
move  with  apparently  little  resistance,  the  same  observation  holds 
good.  Thus,  if  we  take  a  wide-mouthed  bottle,  a  Fig.  2,  and  insert 
through  its  cork  a  funnel,  b,  with  a  narrow  neck,  and  also  a  bent 
tube,  c,  which  dips  into  a  glass  of  water,  d,  on  pouring  any  liquid 
into  the  funnel,  so  that  it  may  fall,  drop  by  drop,  into  the  bottle,  we 
shall  find,  as  this  takes  place,  that  air  passes  out,  bubble  after 
bubble,  through  the  water  iu  d.  Tiie  air  is,  therefore,  not  penetrated  by  the  water,  but 
displaced. 

The  same  fact  may  also  be  proved  by  taking  a  cupping-glass,  a, 
rig.  3,  and  immersing  it,  mouth  downward,  in  a  glass  of  water,  b.  If 
the  aperture,  c,  of  the  cupping-glass  be  left  open  the  air  will  rush 
out  through  it,  and  the  water  flow  in  below  :  but  if  it  be  closed  by 
the  finger,  as  the  air  can  now  no  longer  escape,  the  water  is  unable 
to  enter  and  occupy  its  place. 

Similar  experiments  establish  the  impenetrability  of 
liquids  by  solids.  If  in  a  glass  of  water,  Fig.  4,  a  leaden 
bullet  is  immersed,  it  will  be  seen  that  as  tlie  bullet  is 
introduced  the  water  rises  to  a  higher  level,  sliowing, 
therefore,  that  a  liquid  can  no  more  be  penetrated  by  a  solid  than,  as  was  seen 
in  the  former  experiment,  can  a  gas  by  a  liquid.  Two  bodies  cannot  occupy 
'the  same  space  at  the  same  time. 

The  third  essential  property  of  matter  is  its  unciiangeability.  This 
property  may  be  looked  upon  as  the  foundation  of  Chemistry  ;  and  though  there  are 
many  phenomena  which  we  constantly  witness  which  seem  to  contradict  if,  they  form, 
when  properly  considered,  striking  illustrations  of  the  great  truth  that  material 
substances  can  neither  be  created  nor  destroyed  ;  and  that  the  distinctive  qualities 
which  appertain  to  them  remain  for  ever  unchanged.  The  disappearance  of  oil  iu  the 
combustion  of  lamps,  the  burning  away  of  coal,  the  evaporation  of  water,  when 
minutely  examined,  far  from  proving  the  perishability  of  matter,  afford  the  most 
striking  evidence  of  its  duration.  Nor  is  a  solitary  fact  known  iu  the  whole  range  of 
Chemistry,  Natural  Philosophy,  or  Physiology,  which  lends  the  remotest  countenance 
to  the  opinion  that,  either  by  the  slow  lapse  of  time  or  by  any  artificial  processes 
whatever,  can  matter  be  created,  changed,  or  destroyed.  Even  the  bodies  of  men  and 
animals,  the  structures  of  plants,  and  all  other  objects  in  the  world  of  organization, 
which  seem  characterized  by  the  facility  with  which  they  undergo  unceasiu""  and' 
eventually,  total  change,  are  no  exceptions  to  the  truth  of  this  observation.  The  bodies 
which  we  possess  to-day  are  made  up  of  particles  which  have  formed  the  bodies  of  other 
animals  in  former  times,  and  which  will  again  discharge  the  same  duty  for  races  that 
will  hereafter  come  into  existence. 

As  illustrations  connected  with  the  extension  and  impenetrability  of  matter,  I  may 
give  the  following  instances : 

We  are  frequently  required  to  measure  the  dimensions  of  bodies ;  that  is,  to  deter- 
mme  their  length,  breadth,  or  thickness.  It  is  a  much  more  difficult  thing  to  do  this 
accurately  than  is  commonly  supposed.  It  requires  an  artist  of  the  highest  skill  to 
niake  a  measure  which  is  a  foot  or  a  yard  in  length,  or  which  shall  contain  precisely  a 
pnit  or  a  gallon.  With  a  view  of  facilitating  tlie  measurement  of  bodies,  a  great  many 
contrivances  have  been  invented,  such  as  verniers,  spherometers,  and  screw  machines 
oi  ditterent  kinds. 

The  spherometer,  which  is  a  beautiful  contrivance  for  measuring  the  thickness  of 
bodies,  is  constructed  as  follows:  It  has  three  horizontal  steel  branches,  a,  h,  c,  Fi<r   5 
which  form  with  each  other  angles  of  120  degrees.     From  the  extremities  of  these 
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Fig.  5. 


branches  there  proceed  three  delicate  steel  feet,  d,  e,f,  and  through  the  centre,  where 
theTrarches  uni?e,a  screw,..,  the  thread  of  which   is  cut  w.th  great  precision,  and 
which  terminates  in  a  pointed  foot,  i,  passes.     The  head 
of  this  screw  carries  a  divided  circle,  m.     Now,  suppose 
the  instrument  is  placed  on  a  piece  of  flat  glass,  it  will  be 
supported  on  its  three  feet,  which  are  all  m  the  same 
plane  ;  but  if  in  turning  the  screw  we  depress  its  poi^^t,  e, 
beneath  the  plane  of  its  feet,  it  can  no  longer  stand  with 
stability  on  the  glass,  but  totters  when  it  is  touched,  and 
emits  a  rattling  sound.     By  altering  the  screw,  therefore 
we  can  give  it  such  a  position  that  both  by  the  finger  and 
the  ear  we  discover  that  its  point  is  level  with  the  points 
d    e    f.     Now,  let  the  object,  the  thickness  of  which  is  to 
be   measured,    be    placed   on  the  glass,    and   the    screw 
turned  until  the  instrument  stands  without  tottering;  itis 
obvious  that  its  point  must  have  been  lifted  through  a  dis- 
tance precisely  equal  to   the  thickness  of  the  object  to  be 
measured,  and  the  movement  of  the  head  of  the  screw-read  .  • 

off  upon  the  scale  n,  against  which  it  works,  mdicates  vvhat  that  ^hicl^ness  is. 

This  instrument,' therefore,  serves  to  show,  that  in  the  ^'^^''^^'^f'S^^^ 
the  senses  of  touch  and  hearing  may  often  be  resorted  to  y^^VZ^^/Jf  ^^^'^^^^ 
The  spherometer  is  here  introduced  in   connection  with  ^^^ese  gene  al   cons  d^^ 
respecting   the    extension  of  matter,  as  affording  the  student  ^^  ^^^^f  ^^^°^  °^ 
delicate  methods  we  possess  of  determining  the  minutest  d^"\^,"f^°;^^^^^^^  ^^der 

As  an  illustration  of  the  impenetrability  of  matter,  the  ^"^chine  which  Pf  ^^^^  ^^^^^^ 
tbp  name  of  the  diving-bell  may  be  mentioned.     It  consists  oi  a 
.elsira  a  Fk- 6,  of  Iny  suitable  shape,  and  heavy   enough   to 
link   ;  water  ^Oie'n  plunged  with  its  mouth  downward.*     Owing 
o  the  impeneU-ability  of  the  air,  the  water  is  excluded  from  the 
nter  or  oHnly  findl  access  to  such  an  extent  as  corresponds 
rtle  pressure  of  the  depth  to  which  it  is  sunk.     Light  is  ad- 
mitted t^STell  throngh'thick  pieces  of  glass  in  its  top,  and  a 
constant  stream  of   fresh  air  thrown  ."^^^^^^^^^^if^i^^f^^^^ 

^^^^^7l^-^S^^—  i^^  hy  r ;^ 
to  escape  ^j^^^^^^"  ^  Diving-bells  are  extensively  resorted  to 

Having  disposed  o^thr^.^V.,  we  pass  next  to  a  consideration  of  the   accessory 
.roperties  of  ^^^^^^^  Expansibility.  Elasticity. 

That  subst^rSihe  three  fbrms  ^^^^:::^^:::'z::^.  ll 

the  process  of  coining,  pieces  of  metal  are  '^f^elrl     %eZ\osm^  or  any 

steel  dies,  so  that  they  become  much  denser  ^h^n  before.^y  e  g^^  ^^^  .^^ 

other  liquid  in  a  strong  vessel,  and  causing  a  psto^^^^^^^^^  atmospheric   air, 

it  may  be  reduced  to  a  less  space,  and  g^^^\°"^^  ^^^ad^^^^^^  compressed  by  the 

when  enclosed  in  an  India-rubber  bag,  or  even  a  bladder,  may  i' 

'tnder  the  influence  of  heat  all  substances  expai.d  Th^  .n^;  be  J-edJor^-^^^^^ 
solids  as  metals,  by  the  apparatus  represented  in  F^g.7.  It  co  .^  ^^  ^^  ^^ 
«,  b,  on  which  are  fastened  two  brass  ^^P"^^  ^^^/'j^^thtl^^^  than  the  whole 
receive  the  ends  of  a  metalhc  bar,  e.    Tbis^^barj^^ni  y  

T^;:;;;;:^::;^;;;^  the  Appenai.  we  gave  an  Illustration  of  the 

diving-bell  previous  to  its  submersion. 


Fiff.  6. 
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distance  between  the  notches,  so  that  when  it  is  set  in  its  place,  it  can  be  moved  back- 
ward and  forward,  and  emits  a  rattling  sound.     But  if  boil- 
||gl^         fill  ^pl     ing  water  be  poured  upon  it,  it  expands  and  occupies  the 

\\i^^^  dwl   ^jjoie  distance,  and  can  no  longer  be  moved. 

^  ^  [A  very  simple  manner  of   illustrating  the    expansion  of 

Fig.  7.  metals  by  heat  is  shown  in  the  following  diagram.     A  plate 

of  brass  or  other  metal  is  made  of  the  same  shape  as  the  upper  ^  . 

one  in  the  above  figure,  and  a  rod  of  metal — the  same  kind  as      |)%'  4\V|^;^^v^^^^ 
the  plate — is  fixed  to  a  metal  stem  inserted  in  a  wooden  handle,  ^^] 

as  d  c.     The  rod   is  made  to  fit  the  hole  b,  and  also  the  space  a,      -^ ^J^^^^sai C 
between   the  two  ends.     When  the  metallic  rod  is  plunged  into 
hot  water,  or  heated  over  the  flame  of  a  spirit  lamp,  the  expansion 
is  so  great,  that  it  becomes  impossible  to  pass  the  end  of  the  rod 
through  the  hole  b  or  the  space  a. — W.  T.  K.J 

The  expansion  of  liquids  is  well  shown  in  the  case  of  common 
thermometers,  which  contain  either  quicksilver  or  spirits  of  wine,  '°* 

those  substances  occupying  a  greater  volume  as  their  temperature  rises.     The  air- 
thermometer  proves  the  same  thing  for  gases. 

By  elasticity  we  mean  that  quality  by  which  bodies,  when  their  form  has  been 
changed,  endeavour  to  recover  their  original  shape.  In  this  respect  there  are  great 
differences.  Steel,  ivory,  India-rubber,  are  highly  elastic  ;  lead,  putty,  and  clay,  less 
so.  Perfectly  elastic  bodies  resist  the  action  of  disturbing  causes  without  any  ulterior 
change ;  thus,  a  quantity  of  atmospheric  air,  compressed  into  a  copper  globe,  recovers 
its  original  volume  as  soon  as  the  pressure  is  removed,  though  it  may  have  been  shut 
up  for  years.  By  the  limit  of  elasticity  we  mean  the  smallest  force  which  is  required 
to  produce  a  permanent  disturbance  in  the  structure  of  an  imperfectly  elastic  body. 
No  solid  is  perfectly  elastic.  An  iron  wire,  drawn  a  little  aside,  recovers  its  original 
straightness  ;  but  if  more  violently  bent,  it  takes  a  permanent  set,  because  its  limit  of 
elasticity  is  overpassed.  The  elasticity  of  a  given  substance  can  often  be  altered  by 
mechanical  processes,  such  as  by  hammering,  or  by  heating  and  cooling,  as  in  the 
process  of  tempering. 

The  divisibility  of  matter  may  be  proved  in  many  ways.  By  various  mechanical 
processes,  metals  may  often  be  reduced  to  an  extreme  degree  of  tenuity  ;  thus  it  is 
said,  that  gold-leaf  may  be  beateii  out  until  it  is  only  goo'ooTT  ^^  ^^  inch  thick.  By 
chemical  experiments,  a  grain  of  copper  or  of  iron  may  be  divided  into  many  millions 
of  parts.  For  certain  purposes  artists  have  ruled  parallel  lines  upon  glass,  with  a 
diamond  point,  so  close  to  each  other,  that  ten  thousand  are  contained  in  a  single  inch. 
The  odours  which  are  exhaled  by  strong-smelling  perfumes,  as  musk,  will  for  years 
together  infect  the  air  of  a  large  room,  and  yet  the  loss  of  weight  by  the  musk  is  im- 
perceptible. Again,  there  are  animals  whose  bodies  are  so  minute,  that  they  can  only 
be  seen  by  the  aid  of  the  microscope.  The  siliceous  cells  of  such  infusorials  occur  in 
many  parts  of  the  earth  as  fossils.  Ehrenberg  has  shown  that  tripoli,  a  mineral  used 
in  the  arts,  is  made  up  of  these — a  single  cubic  inch  of  it  containing  about  forty-one 
thousand  millions — that  is,  about  fifty  times  as  many  individuals  as  there  are  of  human 
beings  on  the  face  of  the  globe. 

As  substances  of  all  kinds  may  be  reduced  to  smaller  dimensions,  either  by  pressure 
or  the  influence  of  cold,  and  as  it  is  impossible  for  two  particles  to  occupy  the  same 
place  at  the  same  time,  or  even  for  one  of  them  partially  to  encroach  on  the  position 
occupied  by  the  other,  it  necessarily  follows,  that  there  must  be  poises  or  interstices 
even  in  the  densest  bodies. 

OOOOO       [The    annexed   diagram   will   illustrate  the    interstitial  spaces    between 

OOOOO  the  atoms  of  bodies,  and  this  may  be   further  demonstrated  by  the  follow- 

QQQOO  ing  simple  experiment.     Place  marbles  in  ajar  until  it  will  not  hold  any 

.  more,  and  you  will  find  that  there  are  spaces  between  the  marbles,  because 

Fig-  9.      you  may  afterwards  add  shot  and  sand,  and  finally  water. — W.  T.  K.] 

Thus  quicksilver  will  readily  soak  into  the  pores  of  gold,  and  gases  ooze  through 
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India-rubber.  Writers  on  Natural  Philosophy  usually  restrict  the  term  "pore"  to 
spaces  which  are  visible  to  the  eye,  and  designate  those  minute  distances  vhich  sepa- 
rate the  ultimate  particles  of  bodies  by  the  term  "  interstices." 

All  bodies  have  weight  or  gravity.  It  is  this  which  causes  them  to  fall,  when 
unsupported,  to  the  ground  ;  or  when  supported,  to  exert  pressure  upon  the  supporting 
body.  Nor  is  this  property  limited  to  terrestrial  objects ;  for  ia  the  same  way  that 
an  apple  tends  to  fall  to  the  earth,  so  too  does  the  moon  ;  and  all  the  planets  gravitate 
toward  each  other  and  toward  the  sun.  It  was  tlie  consideration  of  this  principle 
that  led  M.  Leverrier  to  the  discovery  of  a  new  planet  beyond  Uranus — this  latter 
star  being  evidently  disturbed  in  its  movements  by  the  influences  of  a  more  distant 
body  hitherto  unknov/n. 

C  H  A  P  T  E  II     II. 

•  PHYSICAL    FORCES. 

Attractive  and  repulsive  forces — Molecular  attraction — Gravitation — Cohesion — Constitution 

of  Matter. 

All  changes  taking  place  in  the  system  of  nature  are  due  to  the  operation  of 
forces.  The  attractive  force  of  the  earth  causes  bodies  to  fall,  and  a  similar  agency 
gives  rise  to  the  shrinking  of  substances — their  parts  coming  closer  together  when 
they  are  exposed  to  the  action  of  cold.  In  like  manner,  when  an  ivory  ball  is  suffered 
to  drop  on  a  marble  slab,  its  particles,  which  have  been  driven  closer  to  one  another  by 
the  force  of  the  blow,  instantly  recover  their  original  positions  by  repelling  one  another;  that 
is  to  say,  through  the  agency  of  a  repulsive  force.  Of  the  nature  of  forces  we  know 
nothing.  Their  existence  only  is  inferred  from  the  effects  they  produce;  and  accord- 
ing to  the  nature  of  those  effects,  we  divide  them  into  Attractive  and  Repulsive 
FORCES — the  former  tending  to  bring  bodies  closer  together,  the  latter  to  remove  them 
farther  apart. 

It  has  been  found  convenient  to  divide  attractive  forces  into  three  groups,  according 
as  the  range  of  their  action,  or  the  circumstances  of  their  development  differ.  "When 
the  attractive  influence  extends  only  to  a  limited  space,  it  is  spoken  of  as  molecular 
attraction  ;  but  the  attraction  of  gravitation  is  felt  throughout  the  regions  of  space. 
By  cohesion  is  meant  an  attractive  influence  called  into  existence  when  bodies  are 
brought  to  touch  one  another.  It  is  to  be  understood  that  these  are  only  conventional 
distinctions  ;  and  it  is  not  improbable  that  all  the  phenomena  of  attraction  are  due 
to  the  agency  of  one  common  cause. 

Chemists  have  shown  that,  in  all  probability,  material  substances  are  constituted 
upon  one  common  type.  They  are  made  up  of  minute,  indivisible  particles,  called 
atoms,  which  are  arranged  at  variable  distances  from  each  other.  These  distances  are 
determined  by  the  relative  prevalence  of  attractive  and  repulsive  forces,  resident  in  or 
among  the  particles  themselves ;  and  so  too  is  the  form  of  the  resulting  mass.  If 
the  cohesive  predominates  over  the  repulsive  force,  a  solid  body  is  the  result ;  if  the 
two  are  equal,  it  is  a  liquid ;  and  if  the  repulsive  prevails,  it  is  a  gas. 

There  are  many  reasons  which  lead  us  to  suppose  that  the  repulsive  force,  wliich 
thus  tends  to  keep  the  particles  of  matter  asunder,  is  the  agent,  otherwise  known  as 
heat.  Whenever  the  temperature  of  a  body  rises,  it  enlarges  in  volume,  because  its 
constituent  particles  move  from  each  other,  and  on  the  temperature  falling,  the  reverse 
effect  ensues.  If,  as  many  very  eminent  philosophers  believe,  heat  and  light  are  in  reality 
the  same  agent,  it  follows,  by  a  necessary  consequence,  as  will  be  gathered  from  what 
we  shall  hereafter  have  to  say  on  optics,  that  the  atoms  of  bodies  vibrate  unceasingly, 
and  that  instead  of  there  being  that  perfect  acquiescence  among  them  which  a  super- 
ficial examination  suggests,  all  material  substances  are  the  seat  of  oscillatory  move- 
ments, many  millions  of  which  are  executed  in  the  space  of  a  single  second  of  time ; 
the  number  increasing  as  the  temperature  rises,  and  diminishing  as  it  falls. 

(To  be  con'iuued.) 
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INTRODUCTION. 

Man  is  designed  for  action.  Nature 
has  so  constituted  him,  that  botli  body  and 
mind  require  daily  exercise  to  develope 
their  powers,  and  maintain  them  in  a 
vigorous  and  healthy  condition.  The 
truth  of  this  remark  is  manifest  from 
constant  observation  and  experience — 
those  who  lead  active,  bustling  lives,  con- 
joined with  temperance  and  prudence, 
commonly  possess  robust  frames,  and 
healthy  constitutions;  while  the  sedentary 
and  the  indolent  are  enervated  and  sickly. 

We  find  the  same  results  from  the  exer- 
cise of  the  mental  faculties.  He  whose 
mind  is  constantly  employed  in  the  ac- 
quisition of  knowledge,  usually  retains 
his  mental  faculties  imimpaired  to  the  last. 
But  not  so  with  the  man  of  ease  and  in- 
dolence. After  the  meridian  of  life,  the 
powers  of  his  mind,  with  those  of  the 
body,  become  weaker  and  weaker,  and  he 
finally  leaves  the  world  as  he  entered  it — 
a  child. 

The  healtli  and  strength  of  the  body, 
therefore,  mainly  depend  on  the  number 
of  muscles  that  are  frequently  called  into 
action,  and  the  degree  of  rational  exercise 
through  which  they  pass.  Now  there  are 
few,  if  any,  whose  daily  avocations  are  so 
varied  as  to  bring  into  requisition  all  the 
muscles  of  the  body  ;  hence  the  necessity 
of  gymnastic   exercises. 

The  term,  gymnastics,  in  its  widest 
sense,  signifies  all  bodily  exercises ;  in  a 
more  limited  sense,  "  exercises  systemati- 
cally adapted  to  develope  the  physical 
powers,  and  preserve  them  in  perfection, 
which  constitutes  the  art  of  gymnastics 
properly  so  called." 

These  exercises,  when  commenced  in 
youth,  develope  the  muscles,  give  agility 
to  the  limbs,  and  promote  the  various 
functions  of  the  animal  system :  in  this 
way  they  impart  strength  and  consistency 
to  the  body,  and  lay  the  foundation  ol 
lasting  health :  and  even  when  com- 
menced in  manhood,  they  invigorate  the 
trame,  and  brace  it  against  the  infirmities 
of  age. 


By  the  frequent  and  energetic  exercise 
of  the  muscles,  they  are  brought  com- 
pletely under  the  control  of  volition, 
which  is  a  powerful  auxiliary  to  every 
variety  of  action.  Hence  gymnastics  are 
not  only  useful  becavise  they  exert  a 
healthful  influence  upon  the  body  ;  but 
because  they  lay  a  good  foundation  for 
the  easy  acquisition  of  every  mechanic 
art. 

From  what  has  been  said  of  gymnastics 
in  general,  it  may  readily  be  conceived 
that  very  important  advantages  may  be 
derived  from  vocal  gymnastics. 

By  the  term,  vocal  gymnastics,  may 
be  tmderstood  tlie  principles  of  the 
human  voice  as  employed  in  speech  and 
song,  as  well  as  the  training  of  the  organs 
by  which  this  voice  is  produced.  The 
principles  are  the  science  of  the  voice — 
the  training,  the  exercise  of  the  organs, 
necessary  to  develope  their  powers,  and 
enable  them  to  act  with  rapidity,  precision, 
and  effect. 

Vocal  gymnastics  give  the  pupil  com- 
plete conunand  of  the  muscles  of  articu- 
lation,  extend  the  compass  of  the  voice, 
and  render  it  smooth,  powerful,  and  melo- 
dious. They  not  only  call  fi)rth  all  the 
energies  of  the  vocal  organs,  correct  stam- 
mering, lisping,  &c. ;  but  they  invigorate 
the  lungs,  and,  consequently,  fortify  them 
against  the  invasion  of  disease. 

All  the  blood,  in  the  course  of  its  cir- 
culation, passes  through  the  lungs,  where 
it  undergoes  a  change,  not  only  essential 
to  health,  but  also  to  life.  Whenever  their 
function,  therefore,  is  interrupted  by  de- 
bility, or  disease,  the  blood  is  deteriorated, 
and  the  whole  system  suffers ;  in  fact, 
the  very  citadel  of  life  is  sapped,  and  no- 
thing but  a  restoration  of  these  organs  to 
their  natural  condition,  will  eff*ect  a  return 
of  general  health.  Indeed,  the  lungs  are 
of  so  much  importance  in  the  animal 
economy,  that  the  complete  suspension  of 
their  office  is  followed  by  speedy  disso- 
lution. 

Hence,  such  healthful  measures  should 
be  adopted  as  are  calculated  to  invigorate 
the  pulmonary  apparatus,  and  enable  it 
to  maintain  its  integrity.  One  of  the 
most  hopeful  expedients  for  this  purpose, 
is  a  well-regulated  and  persevering  course 
of  vocal  gymnastics. 

Were  we  to  exercise  oar  voices  a   few 
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minutes  every  day,  according  to  just  prin- 
ciples, tlie  number  of  deaths  from  pul- 
monary affections,  especially  consumption, 
I  have  no  doubt,  would  be  greatly  dimi- 
nished. 

While  vocal  gymnastics  give  a  keen- 
ness to  appetite,  they  are  a  powerful 
means  of  promoting  digestion.  A  young 
clergyman  entered  my  vocal  gymnasium, 
for  the  purpose  of  improving  his  elocu- 
tion as  well  as  his  health.  He  laboured 
under  dyspepsia,  which  was  attended  with 
loss  of  appetite,  general  debility,  languor, 
and  dejection  of  spirits.  But  in  twelve 
days  after  he  commenced  the  exercises, 
there  was  a  radical  change  in  his  mental 
and  physical  condition :  he  had  become 
very  cheerful ;  and,  to  use  his  own  words, 
his  appetite  was  ravenous.  Nor  is  this  a 
solitary  case — numerous  others  might  be 
cited  with  the  like  happy  result. 

My  pupils  have  frequently  told  me  that 
they  always  feel  invigorated  by  the  exer- 
cises. A  gentleman,  who  was  formerly  a 
pupil  of  mine,  and  who  had  been  in  the 
practice  of  resorting  to  a  common  gym- 
nasium for  the  benefit  of  his  health,  as- 
sured me  that  he  derived  more  advantage 
from  his  vocal,  than  from  his  athletic 
exercises.  Let  the  individuals,  therefore, 
who  visit  those  gymnasia,  designed  only 
for  the  exercise  of  the  limbs,  not  neglect 
the  equally  important  gymnastics  of  the 
pulmonary  organs. 

Preliminary  Observations.  —  As  Elocu- 
tion is  intimately  connected  with  the 
voice,  and  as  every  reader  may  not  be 
prepared  to  enter  upon  a  minute  develop- 
ment of  its  various  principles,  the  follow- 
ing preliminary  observations  may  be  of 
some  advantage. 

Voice  is  sound,  produced  by  the  agita- 
tion of  air  when  forcibly  expelled  from 
the  lungs. 

The  attributes  of  the  voice,  are  gei,,eral 
and  special.  The  general  attributes  are 
pitch,  and  force,  and  are  common  to  all 
voices.  The  special  attributes  are  those 
peculiarities  which  render  one  voice  more 
agreeable,  or  disagreeable,  than  another, 
as  sweetness,  harshness,  &c. 

The  acuteness  and  gravity  of  the  voice 
depend  on  the  contractions  and  dilatations 
of  the  vocal  tube. 

The  degree  of  loudness  of  the  voice,  is 
in  proportion  to  the  expulsive  effort,  and 


to  the  resistance  which  the  air  meets  on 
its  passage  through  the  glottis. 

When  air  is  forcibly  expelled  from  the 
lungs,  and  not  sufficient  resistance  given 
to  its  egress  to  produce  what  is  generally 
understood  by  the  term  voice,  an  aspirated, 
or  whispered  sound  is  the  result. 

From  voice  articulated  by  the  motions 
of  the  lips,  tongue,  and  other  parts  of  the 
mouth,  is  produced  oral  language.  Hence 
oral  language  is  not  inaptly  termed  articu- 
ated  voice. 

There  are  two  varieties  of  oral  language 
— song  and  speech.  In  several  respects 
they  resemble  each  other.  Thus  the 
notes,  both  of  song  and  speech,  vary  in 
pitch,  force,  and  time.  The  most  striking 
difference  between  them,  is  this :  a  note 
of  song  is  maintained  in  one  range  of 
pitch  from  its  commencement  to  its  ter- 
mination ;  but  a  note  of  speech  is  varied 
in  pitch  during  its  prolongation.  If  you 
prolong  the  letter  a,  in  one  range  of  pitch, 
thus: 


you  will  have  an  example  of  a  note  of 
song.  If  you  utter  it  interrogatively 
and  affirmatively,  thus : 

a?  a. 

you  will  have  two  varieties  of  the  note  of 
speech :  the  voice  in  the  interrogation, 
moving  from  a  grave  pitch  to  one  more 
acute  ;  in  the  affirmation,  from  acute  to 
grave. 

Perhaps  enough  has  been  said  by  way 
of  preliminaries.  The  principles  here 
mentioned,  together  with  the  various 
others,  are  methodically  presented,  fully 
discussed,  and  diagramically  illustrated, 
in  the  course  of  the  work. 


Elocution  is  vocal  delivery.  It  may 
be  said  to  comprise  both  a  science  and  an 
art.  The  science  embraces  the  principles 
which  constitute  the  basis  of  reading  and 
speaking  ;  the  art,  the  practical  applica- 
tion of  these  principles. 

Elocution  is  naturally  divided  into  two 
parts ;  namely,  Vocal  Gymnastics  and  Ges- 
ture. 

Vocal  Gymnastics  is  the  philosophy  of 
the  human  voice,  as  well  as  the  art  of 
training  the  vocal  organs  in  speech  and 
song. 

Gesture  is  the  various  postures  and 
motions  employed  in  vocal  delivery^ 
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PART    I. 

Vocal  G [imnastics.  —  Vocal  Gymnastics 
is  the  philosophy  of  the  human  voice,  as 
well  as  the  art  of  training  the  vocal  organs, 
in  speech  and  song. 

Vocal  Gymnastics  is  suhdivided  as  fol- 
lows : 


1.  Articulation, 

2.  Pitch, 


3.  Force, 

4.  Time. 


Articulation  is  the  act  of  forming, 
with  the  organs  of  speech,  the  elements  of 
vocal  language. 

Pitch  is  the  degree  of  the  elevation  of 
sounds. 

Force  is  the  degree  of  the  loudness  of 
sounds. 

Time  is  the  measure  of  sounds  in  regard 
to  their  duration. 

section  i. 

Articulation. — Articulation  is  the  act  of 
forming,  with  the  organs  of  speech,  the 
elements  of  vocal  language. 

These  elements  may  be  formed  sepa- 
rately, as  in  the  utterance  of  the  letters  of 
the  alphabet,  as  well  as  conjunctively,  as 
in  the  pronunciation  of  words. 

By  the  utterance  of  the  letters  of  tlie 
alphabet  is  not  meant  the  pronunciation 
of  the  mere  7iai7ies  of  the  letters,  but  the 
formation  of  the  various  sounds  which  the 
letters  represent. 

A  good  articulation  is  the  perfect  utter- 
ance of  the  elements  of  vocal  language. 

The  first  step  towards  becoming  a  good 
elocutionist,  is  a  correct  articulation.  *'  A 
public  speaker,  possessed  of  only  a 
moderate  voice,  if  he  articulates  correctly, 
will  be  better  understood,  and  heard  with 
greater  pleasure,  than  one  who  vociferates 
without  judgment.  The  voice  of  the  latter 
may  indeed  extend  to  a  considerable  dis- 
tance, but  the  sound  is  dissipated  in  con- 
fusion. Of  the  former  voice  not  the 
smallest  vibration  is  wasted,  every  stroke 
is  perceived  at  the  utmost  distance  to 
which  it  reaches  ,  and  hence  it  has  often  the 
appearance  of  penetrating  even  farther  than 
one  which  is  loud,  but  badly  articulated. 

"  In  just  articulation,  the  words  are  not 
to  be  hurried  over,  nor  precipitated  syl- 
able  over  syllable  ;  nor,  as  it  were,  melted 
together  into  a  mass  of  confusion  :  they 
should  not  be  trailed,  or  drawled,  nor  per- 


mitted to  slip  out  carelessly,  so  as  to  drop 
unfinished.  They  should  be  delivered  from 
the  lips  as  beautiful  coins  newly  issued  from 
the  mint,  deeply  and  accurately  impressed, 
neatly  struck  by  the  proper  organs, 
distinct,  in  due  succession,  and  of  due 
weight." 

Without  good  articulation,  it  is  im- 
possible to  be  a  correct  reader,  or  speaker. 
Those  who  have  been  accustomed  to  pro- 
nounce tlieir  words  in  a  careless  or  slo- 
venly manner,  will  find  it  difficult,  even 
with  their  best  efforts,  to  utter  them  dis- 
tinctly. The  organs  of  articulation,  for 
the  want  of  proper  exercise,  become,  as 
it  were,  paralyzed.  The  pupil,  therefore, 
at  the  very  commencement  of  his  studies, 
should  be  conducted  through  a  series  of 
exercises,  calculated  to  strengthen  tlie 
muscles  of  articulation,  and  render  them 
obedient  to  the  will.  The  best  method  for 
effecting  these  purposes,  is  to  exercise  the 
voice  on  the  elements  of  speech ;  first,  on 
each  element  separately  ;*  secondly,  on 
various  combinations. 

The  elements  of  the  English  Languacje. — 
The  elements  of  vocal  language  are  the 
sounds  of  which  words  are  composed. 
These  sounds  are  represented  by  graphic 
characters,  called  letters. 

The  number  of  letters  in  the  English 
language,  is  twenty-six  ;  but  the  number 
of  elements  is  thirty-eight.  Hence,  as  the 
number  of  elements  exceeds  the  number 
of  their  literal  signs,  the  same  letter  is 
employed,  in  different  situations,  to  repre- 
sent different  sounds.  Thus  a  represents 
four  different  sounds ;  e,  two ;  i,  two ;  o, 
three ;  u,  three  ;  2,  two  ;  and  there  are  six 
sounds,  each  of  which  is  represented  by 
two  letters — oit,  ng,  sh,  wh,  ih  in  then,  and 
th  in  thin.  If  we  had  a  perfect  alphabet, 
every  elementary  sound  would  be  repre- 
sented by  its  appropriate  character,  f 


*  "When  the  elements  are  pronounced  singly, 
they  may  receive  a  concentration  of  tlie  organic 
effort,  which  gives  them  a  clearness  of  sound  and 
a  definite  outline,  if  I  may  so  speak,  at  their 
extremes,  that  make  a  fine  preparative  for  a  dis- 
tinct and  forcible  pronunciation  in  the  compounds 
of  speech." — Rush's  Philosophy  of  the  Httman 
Voice. 

t  That  men  have  accomplished  much  by  fur- 
nishing the  world  with  literature,  art,  and 
science,  will  be  conceded  by  all.  Nor  will  it  be 
denied  by  any  that  there  remains  much  to  be 
done  to  carry  all  human  institutions  to  their 
acme    of    excellence.      Among    the    numerous 
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EL  DORADO  OF  SIR  WALTER 

RALEIGH.  ! 

The  term  El  Dorado  is  commonly  con- 
sidered to  have  been  the  sovereignty  teem- 
ing with  precious  metals,  which  had  long 
been  sought  for  in  vain  by  Spanish  adven- 
turers. Their  expeditions  in  quest  of  it 
were  directed  to  the  interior  of  the  vast 
region  lying  between  the  Orinoco  and  the 
Amazon,  or  Guiana.  The  rocks  were  re- 
presented as  impregnated  with  gold,  the 
veins  of  which  lay  so  near  the  surface,  as 
to  make  it  shine  with  a  dazzling  resplen-. 
dency.  The  capital,  Manoa,  was  said  to 
consist  of  houses  covered  with  plates  of 
gold,  and  to  be  built  upon  a  vast  lake, 
named  Parima,  the  sands  of  which  were 
auriferous. 


proofs  that  our  institutions  have  not  attained 
their  highest  possible  degree  of  perfection,  is  the 
fact  that  the  world  is  now  furnished  with  as 
much  genius  for  contrivance,  wisdom  for  inven- 
tion, and  judgment  for  application,  as  at  any 
former  period.  He,  therefore,  who  advocates  the 
doctrine  of  present  perfection  in  human  pro- 
ductions, suggests,  at  least,  the  possibility  that 
that  amount  of  mind  which  is  unnecessary  to  the 
successful  application  of  the  present  principles, 
means,  and  inventions  to  their  respective  pur- 
poses, is  rendered  a  redundancy  by  the  want  of 
appropriate  subjects  upon  which  to  operate.  The 
English  language,  though  by  no  means  far 
advanced  in  years,  has  already  been  the  subject 
of  much  concurrent,  and  individual  action;  yet 
there  is  hardly  one  part  of  it  which  is  not  marred 
with  defect,  er  deficiency.  Even  the  P^nglish 
alphabet  suffers  from  both  these  imperfections. 
To  attain  perfection  in  anything,  is,  perhaps, 
beyond  the  power  of  man,  especially  in  the 
medium  of  communicating  his  ideas.  But 
although  perfection  in  language  can  hardly  be 
expected,  yet  there  is  a  degree  of  excellence 
which  is  not  so  difficult  of  attainment  as  to  ren- 
der all  exertion  unavailing.  There  are  thirty- 
eight  elements  in  the  English  alphabet,  and  to 
represent  these  elements  by  appropriate  charac- 
ters, we  should  have  thirty-eight  letters.  There 
is,  then,  a  deficiency  in  our  alphabet  of  twelve 
letters — and  he  who  shall  supply  this  imper- 
fection, will  be  one  of  the  greatest  benefactors  of 
the  human  race.  This  work  must  be  done  before 
our  orthography  can  be  rendered  consistent,  our 
pronunciation  natural  and  uniform,  and  our 
language  easy  of  acquisition.  Until  this  is  accom- 
plished, words  must  be  spelled  one  way,  and  pro- 
nounced another— indeed,  two  languages  must 
be  learned  instead  of  one.  Should  the  English 
language,  as  some  confidently  expect,  become 
the  language  of  the  world,  the  advantages  in 
which  a  complete  alphabet  would  result,  can  be 
conceived  by  those  only  who  have  duly  reflected 
upon  the  subject. 


The  term  El  Dorado,  was  not,  however, 
originally  used  to  designate  any  particular 
place  :  it  signified  generally  "the  gilded," 
or  "  golden,"  and  was  variously  applied. 
According  to  some,  it  was  first  used  to 
denote  a  religious  ceremony  of  the  natives, 
in  covering  the  anointed  body  with  gold 
dust.  The  whole  of  Guiana  was,  on 
account  of  the  above  usages,  sometimes 
designated  by  the  term  El  Dorado ;  but 
the  locality  of  the  fable  which  came  to 
appropriate  that  name,  was  successively 
assigned  to  different  quarters  of  that  vast 
region,  and  the  expeditions  in  search  of  it 
varied  accordingly.  The  question,  how- 
ever, to  be  solved,  is,  whence  arose  the 
belief  that  a  district  so  marvellously 
abundant  with  the  precious  metals  existed 
in  the  interior  of  Guiana? — and  the  solu- 
tion appears  to  have  been  left  to  Hum- 
boldt. While  exploring  the  countries 
upon  the  Upper  Orinoco,  he  was  informed 
that  the  portion  of  Eastern  Guiana  lying 
between  the  rivers  Essequibo  and  Braneo 
is  "  the  classical  soil  of  the  Dorado  of 
Parima."  In  the  islets  and  rocks  of  mica, 
slate,  and  talc  which  rise  up  within  and 
around  a  lake  adjoining  the  Parima  river, 
reflecting  from  their  shining  surfaces  the 
rays  of  an  ardent  sun,  we  have  materials 
out  of  which  to  form  that  gorgeous  capi- 
tal, the  temples  and  houses  of  which  were 
overlaid  with  plates  of  beaten  gold.  With 
such  elements  to  work  upon,  heated  fancies 
aided  by  the  imperfect  vision  of  distant 
and  dubious  objects,  might  easily  create 
that  fabulous  superstructure.  We  may 
judge  of  the  brilliancy  of  these  deceptions 
appearances  from  learning  that  the  natives 
ascribed  the  lustre  of  the  Magellanic 
clouds,  or  nebula  of  the  southern  hemi- 
sphere, to  the  bright  reflections  produced  by 
by  them.  There  could  not  well  be  a  more 
poetical  exaggeration  of  the  lustrous  effects 
produced  by  the  metallic  hues  of  rocks  of 
talc.  These  details,  in  which  M.  dePoiis,  a 
somewhat  later  traveller,  who  long  resided 
in  an  official  capacity  in  the  neighbouring 
countries,  fully  concurs,  in  all  probability 
point  to  the  true  origin  of  this  remarkable 
fable.  The  well-known  failure  of  Raleigh 
did  not  discourage  other  adventurers,  who 
were  found  in  quick  succession ;  the  last 
always  flattering  themselves  with  the  hope 
that  the  discovery  of  El  Dorado  would 
ultimately  be  realised. 
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PART  I.— PHYSICS. 

Introduction. — 1.  Our  knowledge  of 
Nature  begins  with  experience.  While 
tliis  teaches  us  that  like  causes,  under 
similar  circumstances,  produce  like 
effects,  we  also  recognise  as  inseparable 
from  our  experience,  the  great  principle 
that  every  event  must  have  a  cause. 
Man,  "as  the  priest  and  interpreter  of 
Nature,"*  seeks  to  extend  his  experience 
by  experiment.  Every  experiment  is  but 
a  question  addressed  to  Nature,  asking 
for  an  increase  of  knowledge  ;  and  if  we 
question  her  aright,  we  may  be  sure  of  a 
satisfactory  answer. 

2.  Observation  instructs  us  in  a  know- 
ledge of  the  external  forms  of  Nature, 
and  we  thus  acquire  our  first  impressions 
of  the  various  departments  of  Natural 
History.  Our  knowledge  would,  however, 
be  very  limited,  without  a  constant  effort 
to  extend  our  experience  by  experiment. 
The  ancient  Greeks  and  Romans  were 
learned  and  polished  in  the  intellectual 
arts,  and  excelled  in  many  branches  of 
human  knowledge.  Their  ignorance, 
however,  of  the  works  of  Nature,  and  the 
laws  by  which  they  are  regulated,  was 
extreme ;  and  this  was  because  they  failed 
to  question  her  aright :  because  they 
overlooked  the  true  connection  between 
cause  and  effect.  The  ancient  philosopliy 
abounded  in  plausible  arguments  regard- 
ing those  phenomena  of  Nature  which 
eould  not  fail  to  arrest  tlie  attention  of  an 
intelligent  people ;  but  its  reasonings 
were  based  on  an  a  priori  assumption  of  a 
cause,  and  not  upon  an  inductive  inquiry 
after  facts  and  their  connections.  It 
failed  to  apply  itself  to  the  careful  col- 
lection and  study  of  facts  iji  order  to 
science.  Facts  in  Nature  are  the  expres- 
sion of  the  Divine  will,  in  the  govern- 
ment of  the  physical  world.  The  universe 
of  matter  is  made  up  of  facts,  which,  ob- 
served, traced  out,  and  arranged,  lead  us 
to  the  knowledge  of  certain  laws  and 
forces  which  proceed  directly  from  the 
mind  of   God.     These  are  the   "laws  of 


"Homo naturae  minister  etiiiterpre6."~£cco?.'. 


Nature;"  science  is  but  the  exposition  of 
them,  and  of  science  based  upon  such 
grounds,  the  ancient  Philosophy  was  com- 
pletely ignorant. 

3.  It  is  important  to  distinguish  that 
knowledge  which  is  purely  intellectual  in 
its  character,  from  that  which  results  from 
observation  and  experience.  Speaking 
of  this  subject,  one  of  the  most  learned  of 
living  philosophers  says  :  "  A  clever  man, 
shut  up  alone,  and  allowed  unlimited 
time,  might  reason  out  for  himself  all  the 
truths  of  mathematics,  by  proceeding  from 
those  simple  notions  of  space  and  number, 
of  which  he  cannot  divest  himself,  v/ith- 
out  ceasing  to  think  ;  but  he  could  never 
tell,  by  any  effort  of  reasoning,  what 
would  become  of  a  lump  of  sugar,  if  im- 
mersed in  water,  or  what  impression  would 
be  produced  on  the  eye,  by  mixing  the 
colours  yellow  and  blue."  —  (Herschel.) 
We  may,  however,  with  propriety  doubt, 
whether  there  is  any  knowledge  or  philo- 
sophy so  purely  intellectual,  or  absolute, 
that  it  does  not  imply  some  previous 
recognition  of  physical  facts. 

4.  The  physical  philosopher  is  only  of 
necessity  an  intellectual  philosopher. 
The  observation  of  facts  forms  only  the 
foundation  of  science,  and  a  fact  isolated 
and  unexplained  has  no  scientific  value. 
The  knowledge  of  physical  laws  deduced 
from  the  study  of  observed  facts  will 
enable  the  philosopher  to  foretell  the 
result  of  the  possible  combination  of 
those  laws,  and  to  assign  reasons  for  ap- 
parent departures  from  them.  In  this 
way  discoveries  are  predicted  and  detailed  ; 
observation  is  anticipated,  and  called  on 
to  verify  the  alleged  discovery.  The 
perturbations  of  the  planet  Uranus  indi- 
cated the  existence  of  some  body  in  space 
heretofore  unknown.  When  Le  Verrier 
had  reconciled  these  disturbances  with  the 
supposed  influence  of  a  new  planet,  and 
determined  its  elements  of  motion,  he 
had  as  truly  discovered  the  remote 
sphere  which  now  bears  his  name,  as  when 
the  German  astronomer,  by  pointing  his 
telescope  to  the  precise  place  in  the  hea- 
vens which  Le  Verrier  had  designated,  an- 
nounced to  the  world  that  the  stupendous 
prediction  was  verified  by  observation. 
In  like  manner,  a  familiarity  with  chemi- 
cal laws  enables  the  chemist  to  foretell  the 
result    of    combinations    which    he    has 
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never  investigated,  and  in  some  cases 
even  to  assign  the  constitution  of  bodies 
which  he  has  never  analyzed. 

5.  Our  knowledge  of  Nature  is  con- 
veniently classified  under  three  great 
divisions,  v/hicli  are,  Natural  History, 
Mechanical  Philosophy,  and  Chemistry. 
The  first  teaches  us  the  characters  and 
arrangement  of  the  various  forms  of 
animal  and  vegetable  life  and  minerals, 
giving  origin  to  the  sciences  of  Zoology, 
Botany,  and  Mineralogy.  Mechanical 
Philosophy  explains  the  laws  which  govern 
masses  of  matter,  without  considering  of 
what  that  matter  is  composed.  It  tells  \is 
how  bodies  fall  to  the  earth, — how  liquids 
spout  from  an  orifice;  it  explains  the 
power  of  the  lever,  the  screw,  and  the 
inclined  plane  ;  it  teaches  us  the  mechan- 
ical laws  of  the  atmosphere  and  of  the 
celestial  bodies,  the  phenomena  of  tides 
and  currents  and  the  winds;  but  it  tells 
us  nothing  of  the  nature  of  the  various 
substances  of  which  it  treats. 

Chemistry  begins  where  the  natural 
sciences  end.  It  teaches  us  the  intimate 
and  invisible  constitution  of  bodies,  and 
reveals  to  us  the  compounds  which  may 
be  formed  by  the  union  of  simple  sub- 
stances, and  the  laws  of  their  combina- 
tion. It  investigates  the  forces  resident 
in  matter,  and  which  are  inseparable  from 
our  idea  of  molecular  action,  —  forces 
whose  play  produces  the  phenomena  of 
Light,  of  Heat,  and  of  Electricity.  Che- 
mistry also  unfolds  the  wonderful  opera- 
tions of  animal  and  vegetable  life,  so  far 
as  their  functions  depend  upon  chemical 
laws,  as  in  the  processes  of  respiration  and 
digestion. 

While  we  now  direct  our  attention  to 
Chemistry,  we  naturally  inquire,  What  is 
Matter  ? 

I.    MATTER. 

1.  General  Properties  of  Matter 

6.  Experience,  founded  on  the  evidence 
of  our  senses,  has  convinced  us  of  the 
existence  of  matter.  We  feel  the  resist- 
ance which  it  offers  to  our  touch  ;  we  see 
that  it  has  form,  and  occupies  space,,  and 
hence  we  say  it  has  extent ;  and  lastly, 
we  attempt  to  raise  it,  and  we  find  our- 
selves opposed  by  a  certain  force  which  we 
call  weight. 

Matter  possesses  extension,   because  it 


occupies  some  space.  It  is  impenetrable, 
because  one  particle  of  matter  cannot 
occupy  the  same  space  with  another  at 
the  same  time.  It  has  gravity,  because  it 
obeys  the  law  of  universal  gravitation. 
Whatever,  therefore,  possesses  these  three 
qualities,  is  matter. 

7.  Let  us  look  at  these  qualities  a  little 
more  attentively.  The  largest  and  most 
solid  masses  of  matter,  even  entire  moun- 
tains, may  be  ground  down  by  meclianical 
force  to  dust  so  fine  that  the  winds  will 
bear  it  awav  ;  but  each  minute  particle 
still  occupies  some  space,  and  we  may 
imagine  that  a  great  multitude  of  smaller 
particles  may  still  be  formed  from  its 
further  division.  A  grain  of  gold  may 
be  spread  out  so  thin  as  to  cover  (iOO 
square  inches  of  surface  on  silver  wire, 
and  an  ounce  can  in  this  manner  be  made 
to  cover  1,300  miles  of  such  wire.  One 
grain  of  green  vitriol  (sulphate  of  iron), 
dissolved,  and  diffused  in  twenty  million 
grains  of  water,  will  still  be  easily  detected 
by  the  proper  tests.  The  delicate  perfume 
of  musk,  which  is  due  to  matter  in  an 
exceedingly  fine  state  of  division,  has 
been  known  to  remain  for  many  years  in 
a  drawer  or  apartment,  and  still  to  emit 
very  decided  fragrance.  Of  course  it  had 
continued  to  give  its  appropriate  odour 
during  the  whole  time  ;  and,  being  in- 
visible at  first,  we  may  form  some  idea  of 
the  wonderful  minuteness  of  each  particle. 

The  organic  world  also  presents  us  with 
beautiful  examples  of  the  great  divisi- 
bility of  matter,  in  the  remarkable  forms 
of  animalcules  revealed  by  the  micro- 
scope, many  millions  of  which  can  be 
en)braced  in  a  single  drop  of  water.  Yet 
each  of  these  inconceivably  minute  organ- 
isms has  its  own  muscular,  digestive,  and 
circulatory  systems.  How  minute,  then,  the 
ultimate  particles,  of  which  many  myriads 
must  be  contained  in  each  animalcule  I 

It  is,  however,  maintained  that  matter 
is  not  infinitely  divisible  ;  for  none  of  the 
attributes  of  infinity  can  be  predicated  of 
that  which  is  finite. 

8.  Molecules,  or  Atoms. — Every  mass  of 
matter,  however  minute,  is  composed  of  a 
vast  number  of  extremely  minute  par- 
ticles, which  we  call  molecules,*  or  atoms-. 


*  Molecule,  a  diminutive,  from  moles,  a  mass. 
This  term  is  prefsrable  to  "  atom"  or  "ultimate 


CHEMISTRY. 


13 


Wliatever  size  these  particles  may  possess, 
tliey  are  the  centres  of  all  the  I'orces  or 
powers  whose  united  eft'ect  gives  matter  all 
its  known  properties.  We  can,  however, 
lorm  some  idea  of  the  relative  size  and 
weiglit  of  these  molecules,  as  is  made  evi- 
dent by  the  laws  of  chemical  combination  ; 
and  the  laws  of  crystallization  also  reveal 
the  fact  that  they  have  an  inherent  differ- 
ence of  form,  some  being  spherical  while 
others  are  ellipsoidal. 

We  know  that  matter  of  all  sorts  is 
influenced  by  the  laws  of  universal  gravi- 
tation. It  is  the  constant  operation  of  this 
law  on  matter  which  gives  it  the  property 
that  we  call  weight,  which  is  the  measure 
of  tlie  force  required  to  overcome  the  at- 
traction of  gravitation.  This  force,  in  the 
language  of  natural  philosophy,  is  said  to 
be  directly  as  the  quantity  of  matter,  and 
inversely  as  the  square  of  the  distance. 
The  weight  of  a  body  is  therefore  depend- 
ent on  the  number  of  molecules  or  atoms 
Aviiich  it  contains. 

9.  Indestructihilitij  of  Matter. — No  par- 
ticle or  atom  of  matter  can  ever  be  anni- 
liilated  or  destroyed  The  same  Omnipo- 
tence which  called  it  into  being  is  re- 
quired to  destroy  it.  ]iut,  it  may  be 
asked,  do  we  not  see  matter  daily  perish- 
ing before  us  in  our  fires,  and  vanishing 
in  smoke  and  vapour  1  Its  forms  do  in- 
deed vanisk  from  our  sight,  but  it  is  not 
lost :  and  we  shall  learn,  when  we  come 
to  attend  to  the  beautiful  })henomena  of 
life,  by  how  Divine  an  arrangement  the 
winds  and  the  rains  gather  up  their  lost 
atoms,  and  restore  them  to  the  earth,  thus 
clothing  it  with  new  beauty. 

10.  Coliesion. — The  power  of  gravitation 
just  mentioned,  acts  alike  on  all  matter, 
and  at  all  distances.  But  the  power 
which  holds  together  the  several  particles 
of  matter  which  form  a  solid  mass,  acts  on 
jmrticles  of  a  like  kind,  and  at  insensible 
distances.  This  attraction  of  aggregation 
is  called  the  force  of  cohesion,  —  that 
power  which  we  must  overcome  before  we 
can  reduce  a  piece  of  marble,  or  lead,  to 
dust  or  smaller  fragments.  Opposed  to 
this  force,  which  would  dr.iw  together  and 
k-cep  united  all  the  particles  of  a  body,  we 


particle"  as  implying  no  theory,  Avhich  both  the 
others  do.  Atom  is  from  a  privative  and  temno, 
i  cut,  signifying  th?ir  supposed  indivisibility. 


have  the  })ower  of  repulsion,  whose 
tendency  is  to  separate  these  particles 
from  one  another. 

In  illustration  of  the  first  of  these 
powers,  if  we  press  together  two  smooth 
surfaces  of  lead,  clean  and  bright,  as,  for 
example,  the  halves  of  a  bullet  cut 
through,  they  will  adhere  or  unite  together 
so  firmly  as  to  require  the  power  of  seve- 
ral ])ounds  weight  to  draw  thetn  apart. 
The  plates  of  jjolished  glass,  also,  which 
are  prepared  for  largo  mirrors,  if  allowed 
to  rest  together,  with  their  surfaces  in 
close  contact,  have,  been  known  to  iinite  so 
firmly  as  to  break  before  they  would  yield 
to  any  effort  to  separate  them.  This  is 
owing  to  the  force  of  attraction  between 
the  particles  of  the  same  kind,  called 
homogeneous  attraction,  or  the  attraction 
of  aggregation. 

11.  Re  pulsion . — We  see  the  second  of 
these  opposing  powers,  namely,  repulsion, 
in  one  of  the  coimnon  effects  of  heat. 
This  power  is  able  to  overcome  the  strong- 
est attraction,  and  to  separate  to  a  great 
distance  the  particles  before  closely 
united.  Heat  will  convert  ice  into  water, 
and  the  water  into  invisible  vapour.  The 
most  solid  metals  cannot  resist  its  power  ; 
aiid  yet,  when  it  ceases  to  operate,  the  an- 
tagonist power  of  attraction  again  draws 
the  separated  particles  togetiier,  and  re- 
stores the  original  form. 

12.  Chemical  Attraction.  —  Matter  is, 
however,  governed  by  another  and  yet 
more  powerful  force  of  attraction,  namely, 
the  power  of  ajjlnity  or  chemical  attraction. 
It  is  unlike  the  power  of  gravity,  because 
it  acts  only  at  invisible  distances,  and  is 
also  unlike  the  ])Ower  of  cohesion  (attrac- 
tion of  aggregation),  because  it  exists  only 
between  particles  of  different  kinds. 
Gravity  acts  on  all  matter,  and  at  all  dis- 
tances. Cohesion  acts  only  on  the  same 
kind  of  matter  at  insensible  distances. 
Chemical  aflfinity  acts  only  between  unlike 
particles  at  insensible  distances. 

13.  The  action  of  this  marvellous  power 
of  chemical  aflfinity,  results  in  producing, 
from  two  unlike  particles  or  atoms  of 
matter,  a  third  body  having  no  resem- 
blance, in  any  of  its  properties,  to  either 
of  the  other  two  constituent  particles. 
The  compound  molecule  of  the  new  body 
acts  the  part  of  a  simple  molecule,  in  its 
relation   to  other  bodies.     To  follow  out 


u 


CHEMISTRY. 


all  the  wonderful  results  of  this  power  of 
affinity,  and  make  ourselves  acquainted 
with  all  the  new  bodies  which  are  formed 
under  its  influence,  constitutes  the  proper 
business  of  the  chemist.  To  do  this,  we 
must  first  become  familiar  with  a  number 
of  other  important  subjects. 

14.  Elements. — If  we  could  imagine  a 
world  to  exist,  composed  wholly  of  lead  or 
of  iron,  and  capable  of  supporting  human 
life,  it  would  afford  no  opportunity  for  the 
study  of  the  science  of  chemistr}^,  which 
owes  its  existence  to  the  fact  that  matter 
is  various  and  not  simple.  We  learn  not 
only  that  there  are  different  kinds  of  mat- 
ter in  the  world,  but  also  that  nearly  all 
the  forms  in  which  we  see  it  in  Nature,  or 
in  which  we  make  it  combine  by  art,  are 
capable  of  being  reduced  to  a  few  simple 
substances,  which  are  called  elements.  An 
element  is  a  form  of  matter  which  has 
hitherto  resisted  all  attempts  to  obtain 
from  it  anything  more  simple.  The  num-. 
ber  of  such  bodies  at  present  known  is 
fifty-six,  and  of  these  all  things  are  made. 
The  progress  of  science  may  show  us,  by 
improved  methods  of  investigation,  that 
some  of  our  elements  are  compounds,  or, 
on  the  other  hand,  some  new  ones  may  be 
discovered.  Water  was  one  of  the  four 
elements  of  the  ancients  (earth,  air,  fire, 
and  water).  We  now  know  that  water  is 
a  compound  of  two  gaseous  elements 
(oxygen  and  hydrogen).  Gold  is  an  ex- 
ample of  what  we  suppose  to  be  an  ele- 
ment. We  can  alter  its  form  by  combin- 
ing it  with  other  substances,  thus  making 
it  part  of  a  new  compound,  but  no  process 
has  ever  enabled  us  to  show  that  it  is 
itself  a  compound.  The  process  by  which 
a  body  is  shown  to  be  a  compound  is 
called  analysis ;  and  that  by  which  the 
same  body  is  reproduced,  by  the  direct 
imion  of  its  elements,  is  called  synthesis. 
Where  these  two  modes  of  proof  are 
united,  the  evidence  obtained  is  of  the 
very  highest  kind. 

15.  Imponderable  Agents.  —  Besides  the 
elementary  matter  of  the  world,  of  which 
we  have  already  spoken,  there  are  certain 
other  agents  of  so  subtle  a  nature  that 
they  possess  none  of  the  common  proper- 
ties of  matter.  These  are  Light,  Heat, 
and  Electricity ;  they  are  frequently  called 
imponderable  agents,  because  we  have  never 
been  able  to  collect  and  weigh  them.     Of 


their  real  nature,  it  must  be  remembered, 
we  know  nothing.  We  shall  treat  of 
them  as  if  they  were  matter,  because  the 
language  of  science  accords  with  this 
mode  of  presenting  their  phenomena. 
Late  investigations  countenance  the  opi- 
nion that  they  are  inseparably  connected 
with  ,the  existence  of  matter,  and  should 
be  classed  philosophically  with  its  general 
powers  of  forces.  Chemical  affinity  has 
been  considered  identical  with  electricity. 
It  is  also  considered  as  an  established  fact 
in  science,  that  there  exists,  throughout  all 
space,  an  extremeiy  rare  elastic  medium, 
called  etlier,  whose  vibrations  cause  the 
phenomena  of  light.  Whatever  may  be 
the  ultimate  fate  of  this  opinion,  it  is 
found  to  accord  with  the  most  mathe- 
matical exactness  with  all  the  phenomena 
of  optics. 

2.  Tne  Three  States  of  Matter— the  Solid, 
Fluid,  and  Gaseous. 

16.  The  three  common  conditions,  or 
states,  in  w^hich  matter  is  known  to  us,  are 
the  solid,  fluid,  and  gaseous.  Indeed  we 
may  reduce  them  simply  to  solids  and 
fluids,  if  we  choose  to  consider  fluids  as  of 
two  sorts,  elastic  fluids,  as  air  and  vapour, 
aud  inelastic  fluids,  as  water  and  other 
liquids.  We  have  already  hinted  that 
these  several  states  of  matter  depend  on 
the  power  of  heat.  (11).  This  cause  will 
be  more  fully  considered  in  the  chapter 
on  Heat. 

17.  Properties  of  Solids. — It  is  the  dis- 
tinguishing property  of  solids  to  have  their 
particles  bound  together  by  so  strong  an 
attraction  as  in  a  great  measure  to  de- 
stroy their  power  of  moving  among  each 
other. 

No  solid,  however,  not  even  gold  and 
platinum,  which  are  the  most  compact 
solids  known,  has  its  particles  of  matter 
so  aggregated  as  to  be  incapable  of  some 
condensation.  Blows,  pressure,  or  a  re- 
duction of  temperature,  w^ill  condense 
almost  all  solids  into  a  smaller  bulk,  and 
water  may  even  be  forced  through  the 
pores  of  gold,  by  very  great  mechanical 
pressure.  All  solid  bodies  are,  therefore, 
considered  as  porous,  and  their  particles 
are  believed  to  touch  each  other  in  com- 
paratively few  points. 

18.  Solids  possess  other  several  proper- 
ties which  may  be  considered  in  one  way  or 
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another  as  modifications  of  the  power  of 
cohesion.  (10.)  (1.)  ^a;-rf«(?5i-;  this  property 
is  possessed  by  solids  in  very  various  degrees, 
from  the  diamond,  the  hardest  of  all  sub- 
stances, to  those  solids  which  are  so  soft  as 
to  be  easily  scratched  by  the  finger-nail,  as 
lead  and  some  mineials.  Hardness  has  no 
connection  with  weight  or  density,  for 
lead  is  more  than  three  times  as  heavy  as 
the  diamond.  (2).  Elasticity  ;  or,  the  power 
of  assuming  their  original  form  after  being 
bent  or  compressed.  It  is  found  in  all 
degrees  of  perfection,  from  glass  and  steel, 
which  are  almost  perfectly  elastic,  to  lead, 
which  possesses  none  of  this  quality.  (3.) 
Brittleness  is  often  closely  connected  with 
the  last  property.  If  glass  or  steel  be 
bent  beyond  a  certain  degree,  it  breaks 
suddenly  :  this  point  is  the  limit  of  their 
elasticity.  (4.)  Malleahility,  or  the  capabi- 
lity of  being  beaten  by  blows  into  thin 
leaves,  is  foimd  in  the  highest  perfec- 
tion in  gold,  and  in  a  good  degree  in  many 
other  metals ;  300,000  leaves  of  gold  are 
but  an  inch  thick ;  while  an  equal  number 
of  leaves  of  common  letter  paper  would  be 
several  rods  in  thickness.  (5.)  Ductilitij  and 
laminahiUty  are  properties  closely  allied  to 
malleability.  Iron,  for  instance,  unless 
heated,  cannot  be  beaten  like  gold,  but  it 
may  be  drawn  into  fine  iron  wire  (ductility) 
and  plated  by  rollers  into  thin  sheets 
(laminability.) 

19.  Fluids.  —  Fluids  are  distinguished 
from  solids  by  the  perfect  freedom  of 
motion  among  their  particles.  We  have 
said  (16)  that  fluids  may  be  divided  into 
two  classes  ;  liquids,  like  water,  and  gases 
or  vapours,  like  air  and  steam.  The  first 
is  inelastic,  or  very  nearly  so;  the  second 
highly  elastic.  We  will  consider  them 
separately. 

20.  Liquids  press  with  equal  force  on  all 
parts  of  a  vessel  containing  them.  If  an 
attempt  be  made  to  condense  water,  for 
instance,  in  a  tight  vessel,  the  pressure 
exerted  for  this  purpose  will  at  once  be 
felt  in  every  part  of  the  fluid,  and  on  all 
sides  of  the  containing  vessel  to  the  same 
degree  as  on  the  portion  where  the  power 
is  applied.  Liquids  are  said  to  be  in- 
elastic ;  but  this  is  not  strictly  true,  for 
water  may  be  compressed,  in  the  refined 
apparatus  of  (Ersted,  one  part  in  22,000 
for  every  atmosphere  of  pressure,  and  the 
water  in  a  vessel  sunk  to  the    depth    of 


1,000  fathoms  (6,000  feet)  in  the  sea,  has 
been  compressed  to  nineteen-tvventieths  of 
its  original  bulk.  For  all  practical  pur- 
poses, however,  water  and  other  fluids  are 
inelastic,  so  that  they  may  be  applied  to 
exert  immense  power  in  the  hydrostatic 
press. 

21.  Capillary  attraction  is  a  property 
possessed  by  fluids  as  distinguished  from 
solids.  By  this  property,  fluids  will  mount 
in  small  tubes  (called  capillary  or  hair 
tubes,  from  the  hair-like  fineness  of  the 
bore)  to  a  considerable  height  against  the 
power  of  gravity.  It  is  this  power  which 
enables  wood  and  other  porous  bodies  to 
draw  up  into  their  pores  any  fluid  with 
which  they  may  come  in  contact.  Water 
standing  in  a  tumbler  has  its  surface  made 
concave,  being  raised  by  capillary  attrac- 
tion at  the  edges  where  it  comes  into  con- 
tact with  the  glass. 

The  capillary  force  is  so  great,  that 
plugs  of  dry  wood  driven  into  holes  bored 
for  the  purpose  in  rocks,  and  then  satu- 
rated with  water,  swell  so  much  from  the 
quantity  of  water  drawn  into  the  pores  of 
the  wood  (by  capillary  attraction),  as  to 
burst  open  the  rocks.  By  the  same  power, 
a  lamp  or  candle  draws  up  its  supply  of 
fuel.  A  solid  bar  of  lead,  bent  like  the 
letter  U,  and  one  end  of  it  put  into  a 
vessel  of  quicksilver  (the  only  metal 
which  is  a  fluid  at  common  temperatures), 
after  some  time  becomes  so  saturated  with 
the  mercury  by  capillary  action,  as  to 
convey  it  out  of  the  vessel,  like  a  syphon. 

When  surfaces  are  ivet  by  water  ©r  oil, 
or  any  other  fluid,  it  is  by  virtue  of  this 
power  ;  and  we  see  from  this  that  the 
capillary  power  is  closely  connected  with 
chemical  affinity  (or  heterogeneous  attrac- 
tion). Mercury,  for  instance,  vnll  not  wet 
or  cover  the  surface  of  glass  or  the  skin, 
nor  of  iron  ;  but  it  at  once  wets  lead,  tin, 
gold,  silver,  and  many  other  metals. 
Glass  can  be  wet  by  water  only  with  some 
difficulty  :  oil,  however,  easily  wets  glass, 
and  after  this,  water  cannot  be  made  to 
adhere  to  its  surface  at  all. 

22.  The  cohesion  of  the  particles  of  a 
liquid  for  eacli  other,  is  well  shown  by  the 
globular  form  of  the  dew-drop;  the  power 
of  cohesion  (or  homogeneous  attraction) 
tending  to  bring  all  the  particles  to  a 
centre,  produces  a  sphere.  A  soap-bubble 
is    a  beautiful   example   of  the    cohesive 
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power  of  a  thin  film  of  liquid.  Soap- 
water  is  more  viscid,  but  not  more  coherent 
than  pure  water,  and  the  bubble  may  be 
considered  as  a  large  drop  of  water,  with 
all  its  interior  removed,  and  the  place 
supplied  with  air.  The  cohesive  power  of 
the  particles  of  water  in  the  film  of  the 
bubble  is  so  great,  that  if  the  pipe  be 
taken  from  the  mouth  before  the  bubble 
leaves  it,  a  stream  of  air  will  be  driven 
forcibly  from  the  bore  of  the  pipe,  by  the 
contraction  of  the  film. 

23.  Elastic  fluids  are  either  gases  or 
vapours.  A  gas  is  matter  in  a  permanently 
aerial  form.  A  vapour  is  matter  tempo- 
rarily in  an  aSrial  form.  The  same  phy- 
sical laws  govern  both,  and  we  will  briefly 
review  them. 

24.  The  Atmosphere  and  Laws  of  Gases. — 
We  live  on  this  planet  at  the  bottom  of  a 
vast  ocean  of  gaseous  matter,  which  we 
call  the  air,  or  our  atmosphere.  It  sur- 
rounds us  everywhere,  and  presses  upon  us 
with  a  weight  which,  when  stated  in  num- 
bers, seems  beyond  belief.  Under  its 
influence,  all  operations,  chemical  as  well 
as  n^echanical,  are  performed.  It  pene- 
trates deeply  into  the  crust  of  the  earth 
itself,  and  is  largely  dissolved  in  all  its 
waters.  Its  chemical  composition  will  be 
discussed  in  its  proper  place,  when  we 
come  to  consider  the  properties  of  the  two 
elements  of  which  it  is  principally  com- 
posed. 
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Crickets  i:/lTen  as  Food.  —  The 
whole  neighbourhood  (of  the  city  of  Utah) 
swarms  with  crickets  of  an  enormous 
size,  having  a  body  as  large  as  a  mouse, 
and  extraordinarily  long  legs,  which  enable 
them  to  leap  inconceivable  distances. 
The  crickets  are  a  serious  nuisance,  for 
the  ground  is  alive  with  them  ;  and  they 
are  not  only  destructive  where  they  have 
their  way,  but  the  effluvium  they  emit 
is  about  as  disgusting  a  sample  of  scent 
as  any  to  be  met  with.  Though  they 
burrow  in  the  earth,  they  spend  almost 
all  their  time  on  the  surface,  and  delight 
in  climbing  up  tall  grass  and  weeds, 
uttering  a  grinding  chirp  that  sets  one's 
teeth  on  edge.  They  constitute  the  prin- 
cipal food  of  the  Utah  Indians,  who  eat 
them  raw  and  roasted,  and  also  make 
a  sort  of  paste  or  jam  by  broiling  them. 


i  L  Meteorology  is  that  branch  of 
natural  science  which  treats  of  the  atmo- 
sphere and  its  phenomena.  The  subject 
may  be  properly  divided  into  six  parts. 

2.  Part  I.  The  atmosphere. 

Part  II.  Aerial  phenomexa — com- 
prehending Winds  in  general,  Hurricanes, 
Tornadoes,  and  Water-spouts. 

Part  III.  Aqueous  phenomena — in- 
cluding Rain,  Fogs.  Clouds,  Dew,  Hoar- 
frost  and  Snow,  and  Hail. 

Part  IV.  Electrical  phenomena  — 
comprising  Atmospheric  Electricity  and 
Thunder-storms. 

Part  V.  Optical  phenomena — includ- 
ing the  colour  of  the  Atmosphere  and 
Clouds,  Rainbow,  Mirage,  Coronas,  and 
Haloes. 

Part  VI.  Luminous  phenomena — em- 
bracing Meteorites,  Shooting  Stars  and 
Meteoric  Showers,  and  the  Aurora  Borea- 
lis. 

L  Of  the  Atmosphere. 

As  the  common  properties  of  the  air, 
viz.,  iveight,  fluidity,  and  elasticity,  aro  sup- 
posed to  be  already  known  by  all,  we 
shall  proceed  at  once  to  the  discussion  of 
the  entire  body  of  air,  termed  the  atmo- 
sphere ;  and  first  of  its  pressure,  which  is 
ascertained  by  the  barometer, — an  instru- 
ment so  called  from  the  Greek  words, 
haros,  weight,  and  metron,  measure. 

Barometer. — This  instrument  is  of  the 
highest  importance  in  Meteorology,  and 
requires  a  minute  description.  It  is  thus 
constructed : — Into  a  glass  tube,  about 
tin-ee  feet  in  length,  open  at  one  end  and 
closed  at  the  other,  mercury  is  poured 
until  it  is  full ;  the  open  end  being  now 
closed  by  the  finger,  or  any  other  means, 
the  tube  is  inverted,  and  the  lower  end 
immersed  in  a  vessel  of  mercury.  When 
beneath  the  surface  of  the  fluid  the  end  is 
unstopped,  and  the  column  of  mercury 
within  the  tube  then  settles  down,  luitil 
its  summit  is  about  thirty  inches  above 
the  level  of  that  within  the  vessel.  The 
space  above  the  column  in  the  tube  is  a 
void,  and  is  called  the  Torricellian  vacuum, 
from  Torricelli,  the  name  of  the  Italian 
philosopher,  who  first  constructed  this 
instrument. 

The  column  of  mercury  within  the  tube 
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is  supported  above  the  level  of  that  in  the 
vessel,  by  the  upward  pressure  of  u  column 
of  the  atmosphere,  having  the  same  base  j 
as  itself. 

It  is  manifest  from  the  various  observa- 
tions of  eminent  scientific  men,  that  the 
weight  of  the  atmospheric  column  is  equal 
to  tiiat  of  the  mercurial  column  of  the  same 
base  ;  and  this  weight  can  be  estimated  by 
the  common  rules  of  arithmetic. 

Any  increase  in  the  density  of  the  atmo- 
sphere will  be  denoted  by  an  elevation  of 
the  mercury,  and  a  decrease  by  its  de- 
pression. 

To  secure  a  perfect  instrument,  it  is 
essential  that  the  mercuiy  slionld  be  free 
from  any  solid  impurities,  else  tlie  summit  j 
of  the  column  will  either  be  above  or 
below  its  proper  level,  according  as  the 
foreign  matter,  mixed  with  the  mercury, 
is  lighter  or  heavier  than  the  fluid.  This 
end  is  attained  by  straining  the  mercury 
through  chamois  leather.  If  it  is  amalga- 
mated with  zinc  or  lead,  it  is  purified  by 
washing  it  with  acetic  or  sulphuric  acid. 

When  the  tube  is  filled,  moisture  and 
small  bubbles  of  air  are  found  adhering  to 
its  interior  surface,  and  are  also  contained 
in  the  mercury.  These,  if  not  expelled, 
will  ascend  when  the  tube  is  inverted  into 
the  Torricellian  vacuum,  the  moisture 
rising  in  vapour.  By  their  united  elastic 
force,  the  ascent  of  the  barometric  column 
will  be  checked  whenever  any  increase  in 
tlie  density  of  the  atmosphere  tends  to 
elevate  it. 

This  source  of  error  is  removed  by  boil- 
ing the  mercury  in  the  lube.  When  all 
the  air  and  vapour  are  expelled,  the  tube, 
if  gently  struck,  will  give  forth  a  dry, 
metallic  sound  ;  but  if  a  bubble  of  air 
remains,  the  sound  will  be  dull  and  heavy. 
By  connecting  the  open  end  of  the  tube 
with  an  air  pump,  during  the  process  of 
boiling.  Dr.  Jackson,  of  Boston,  has  still 
more  effectually  removed  this  imperfection. 

By  these  means,  the  air  may  perhaps  be 
totally  excluded,  when  the  instrument  is 
first  constructed ;  but  in  the  course  of 
time,  it  will  again  insinuate  itself  between 
the  glass  and  the  mercurial  column.  To 
prevent  this  evil.  Professor  Daniell  of 
King's  College,  London,  welds  to  the 
open  end  of  the  glass  tube  a  ring  of  plati- 
num, which  possesses  a  greater  affinity 
for   mercury   than   glass.      The   mercury 


adheres  closely  to  the  platinum,  like 
water,  and  the  passage  c*'  air,  according 
to  all  experiments,  appears  thus  to  be 
efiectually  prevented. 

Since  the  constant  changes  in  the  weight 
of  the  atmosphere  produce  corresponding 
fluctuations  in  the  height  of  the  barometer, 
a  scale  is  placed  near  the  top  of  the  tube, 
extending  from  twenty-seven  to  thirty-one 
inches,  a  space  which  includes,  at  the 
surface  of  the  earth,  all  the  fluctuations  of 
the  column.  This  scale  is  divided  into 
tenths  of  an  inch  ;  but,  as  the  variations  of 
the  barometer  are  exceedingly  minute,  a 
contrivance,  called  a  vernier,  is  annexed, 
by  which  a  change,  to  the  extent  of  one 
Ave  hundredth  of  an  inch,  can  be  easily 
measured. 

As  the  surface  of  the  mercury  in  the 
reservoir  is  raised  by  the  descent  of  the 
column,  and  depressed  by  its  elevation, 
any  change  in  the  height  of  the  barometer 
cannot  be  accurately  estimated  while  the 
scale  remains  in  the  same  position,  unless 
this  surface  is  always  brought  to  the  same 
point,  before  taking  an  observation.  The 
necessity  of  so  doing  will  be  obvious,  from 
the  following  illustration. 

Temperature.  —  Mercury  dilates,  for 
every  degree  Fahrenheit,  about  one  ten- 
thousandth  part  of  its  bulk,  taken  at  the 
freezing  point.  The  expansion  of  the 
scale  varies  with  the  metal  of  which  it  is 
composed,  but  its  amount  is,  usually,  so 
small,  that  it  may  safely  be  neglected  in 
the  required  correction.  Hence  the  fol- 
lowing practical  rule  has  been  adopted,  for 
reducing  any  observed  altitude  of  the  baro- 
meter, to  the  corresponding  altitude  at  the 
freezing  point : — "Subtract  the  ten-thou- 
sandth part  of  the  observed  altitude,  for 
every  degree  above  the  freezing  point." 
Thus,  if  the  barometer  stands  at  29  inches, 
and  the  thermometer  at  52°,  the  required 
correction  is  20  x  -0001  x  29=^058.  If  the 
temperature  is  below  32°,  the  correction 
must  be  added.  To  facilitate  these  cal- 
culations, a  tliermometer  is  always  attached 
to  the  barometer. 

Capillarity.  —  By  capillary  attraction 
is  understood,  the  force  exerted  by  the 
interior  surface  of  small  tubes  upon  the 
fluids  contained  witliin  them.  When  the 
fluid  moistens  the  tube,  it  rises  above  its 
proper  level  ;  but  when  it  does  not,  as  in 
the  case    of  mercury,   it   sinks   below   it. 
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From  this  cause,  a  depression,  termed  its 
capillarity,  occurs  in  the  barometer,  the 
extent  of  which  is  dependent  upon  the 
size  of  the  interior  diameter  of  the  tube, 
and  a  correction  for  this  must  be  added  to 
the  apparent  height,  in  order  to  obtain 
the  true  altitude.  In  tubes  of  a  small 
bore,  the  error  from  this  source  is  con- 
siderable ;  but  when  the  diameter  exceeds 
half  an  inch,  it  becomes  so  small,  that  it 
may  safely  be  neglected.  This  will  be 
rendered  evident  by  the  inspection  of  the 
following  table,  which  gives  the  amount  of 
depression  for  tubes  of  various  sizes. 

Diameter  of  tube.  Depression. 

inches.  inches. 

•10 -1403 

•20 -0581 

•40 -0153 

•50 -0083 

"When  the  instrument  is  not  stationary, 
but  is  carried  from  clime  to  clime,  and  to 
different  heights  above  the  sea-level,  two 
other  corrections  are  necessary  ;  one  for 
the  varying  force  of  gravity,  in  different 
latitudes,  and  the  other  for  the  change  of 
pressure,  which  diminishes  with  every 
increase  of  altitude  above  the  ocean. 

Such  is  the  barometer,  an  instrument  of 
great  practical  use,  and  of  the  highest 
value  in  meteorological  researches. 

{To  be  continued.) 


HINTS  TO  TEACHERS. 

PERSONAL  HABITS  OF  THE  TEACHER. 

The  importance  of  correct  habits  to 
any  individual  cannot  be  overrated.  The 
influence  of  the  teacher  is  so  great  upon 
the  children  under  his  care,  either  for 
good  or  evil,  that  it  is  of  the  utmost  im- 
portance to  them  as  well  as  to  himself 
that  his  habits  should  be  unexceptionable. 
It  is  the  teacher's  sphere  to  improve  the 
community  in  which  he  moves,  not  only 
in  learning,  but  in  morals  and  manners  ; 
in  everything  that  is  "  lovely  and  of  good 
report."  This  he  may  do  partly  by  pre- 
cept,— but  very  much  by  example.  He 
teaches,  wherever  he  is.  His  manners,  his 
appearance,  his  character,  are  all  the  sub- 
ject of  observation,  and,  to  a  great  extent, 
of  imitation,  by  the  young  in  his  district. 
He  is  observed  not  only  in  the  school,  but 
in  the  family,  in  the  social  gathering,  and 
in  the  reliorious  meeting.     How  desirable 


then    that   he  should   be   a   model  in    all 
things  ! 

Man  has  been  said  to  be  a  "bundle  of 
habits,"  and  it  has  been  as  pithily  re- 
marked— ''  Happy  is  the  man  whose  habits 
are  his  friends."  It  were  well  if  all  persons,^ 
before  they  become  teachers,  would  attend 
carefully  to  the  formation  of  their  per- 
sonal habits.  This,  unhappily,  is  not 
always  done ;  and  therefore  I  shall  make 
no  apology  for  introducing  in  this  place 
some  very  plain  remarks  on  what  I  deem 
the  essentials  among  the  habits  of  the 
teacher. 

1.  Neatness.  —  This  implies  cleanli- 
ness of  the  person.  If  some  who  assume 
to  teach  were  not  proverbial  for  their 
slovenliness,'  I  would  not  dwell  on  this 
point.  On  this  point,  however,  I  must  be 
allowed  great  plainness  of  speech,  even  at 
the  expense  of  incurring  the  charge  of 
excessive  nicety  ;  for  it  is  by  attending  to 
a  feio  little  things  that  one  becomes  a 
strictly  neat  person.  The  morning  ablu- 
tion, should  never  be  omitted,  and  the 
comb  for  the  hair  and  brush  for  the 
clothes  should  always  be  called  into  requi- 
sition before  the  teacher  presents  himself 
to  the  family,  or  to  his  school.  Every 
teacher  would  very  much  promote  his  own 
health  by  washing  the  whole  surface  of  the 
body  every  morning  in  cold  water.  This 
is  now  done  by  very  many  of  the  most 
enlightened  teachers,  as  well  as  others. 
When  physiology  is  better  understood, 
this  practice  will  be  far  more  general.  To 
no  class  of  persons  is  it  more  essential 
than  to  the  teacher  ;  for  on  account  of  his 
confinement,  often  in  an  unventilated 
room,  with  half  a  hundred  children  during 
the  day,  very  much  more  is  demanded  of 
the  exhalents  in  him  than  in  others.  His 
only  safety  is  in  a  healthy  action  of  the 
skin. 

The  teacher  should  be  neat  in  his  d}-ess. 
I  do  not  urge  that  his  dress  should  be  ex- 
pensive. Plis  income  ordinarily  will  not 
admit  of  this.  He  may  wear  a  very  plain 
dress  ;  nor  should  it  be  any  way  singular 
in  its  fashion.  All  I  ask  is,  that  his  cloth- 
ing should  be  in  good  taste,  and  always 
clean.  A  slovenly  dress,  covered  with 
dust,  or  spotted  with  grease,  is  never  so 
much  out  of  its  proper  place,  as  when  it 
clothes  the  teacher. 

2.  Order. — In  this  place  I  refer  to  that 
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system  and  regularity  so  desirable  in 
every  teacher.  He  should  practise  it  in 
his  room  at  his  boarding-house.  Every- 
thing should  have  its  place.  His  books, 
his  clothing,  should  all  be  arranged  with 
regax'd  to  this  principle.  The  same  habit 
should  go  with  him  to  the  school-room. 
His  desk  there  should  be  a  pattern  of 
orderly  arrangement.  Practising  this 
himself,  he  may  with  propriety  insist  upon 
it  in  his  pupils.  It  is  of  great  moment  to 
the  teacher,  that,  when  he  demands  order 
and  arrangement  among  his  pupils,  they 
cannot  appeal  to  any  breach  o^  it  in  his 
own  practice. 

3.  CouRTES  i'. — The  teacher  should  ever 
be  courteous,  both  in  his  language  and  in 
his  manners.  Courtesy  of  language  may 
imply  a  freedom  from  all  coarseness. 
There  is  a  kind  of  communication,  used 
among  boatmen  and  hangers-on  at  tap- 
rooms, which  should  find  no  place  in  the 
teacher's  vocabulary.  All  vulgar  jesting, 
all  double  -  entendres,  all  low  allusions, 
should  be  for  ever  excluded  from  his 
mouth. 

Speaking  of  the  language  of  the  teacher, 
I  might  urge  also  that  it  should  be  both 
pure  and  accurate.  Pure,  as  distinguished 
from  all  those  cant  phrases  and  provincial- 
isms which  amuse  the  vulgar  in  certain 
localities ;  and  accurate  as  to  the  terms 
used  to  express  his  meaning.  As  the 
teacher  teaches  in  this,  as  in  everything, 
by  example  as  well  as  by  precept,  lie 
should  be  very  careful  to  acquire  an  un- 
exceptionable use  of  our  language,  and 
never  deviate  from  it  in  the  hearing  of  his 
pupils  or  elsewhere. 

There  is  a  courtesy  of  manner  also, 
which  should  characterise  the  teacher. 
This  is  not  that  ridiculous  obsequiousness 
which  some  persons  assume  when  they 
would  gain  the  good  opinion  of  others.  It 
is  true  politeness.  By  politeness  I  do  not 
mean  any  particular  form  of  words,  nor 
any  prescribed  or  prescribable  mode  of  ac- 
tion. It  does  not  consist  in  boiving  accord- 
ing to  any  approved  plan,  nor  in  a  com- 
pliance simply  with  the  formulas  of  eti- 
quette in  the  fashionable  world.  True  po- 
liteness is  founded  in  benevolence.  Its 
law  is  embodied  in  the  golden  rule  of  the 
Saviour: — "Whatsoever  ye  would  that 
men  should  do  unto  you,  do  ye  even  so 
unto  them."      It  is  the  exercise  of  real 


kindness.  It  entertains  a  just  regard  for 
the  feelings  of  others,  and  seeks  to  do  for 
them  what  would  make  them  really 
happy. 

The  teacher  should  possess  this  quality. 
"Whenever  he  meets  a  child,  it  should  be 
with  the  looks  and  words  of  kindness. 
Whenever  he  receives  any  token  of  regard 
from  a  pupil,  he  should  acknowledge  it  in 
the  true  spirit  of  politeness.  Whenever 
he  meets  a  pupil  in  the  street,  or  in  a 
public  place,  he  should  cordially  recognise 
him.  In  this  way  and  a  thousand  others, 
which,  if  he  have  the  right  spirit, 
will  cost  him  nothing,  he  will  cultivate 
true  courtesy  in  his  pupils.  He  can  do  it 
in  this  way  more  effectually  than  he  can 
by  formally  lecturing  upon  the  subject. 
True  politeness  will  always  win  its  true 
reciprocation. 

4.  Punctuality. — This,  as  a  habit,  is 
essential  to  the  teacher.  He  should  be 
punctual  in  everything.  He  should 
always  be  present  at  or  before  the  time 
for  opening  the  school.  A  teacher  who 
goes  late  to  school  once  a  week,  or  even 
once  a  month,  cannot  very  well  enforce 
the  punctual  attendance  of  his  pupils.  I 
once  knew  a  man  who  for  seven  lortg 
years  was  never  late  at  school  a  single 
minute,  and  seldom  did  he  fail  to  reach 
his  place  more  than  five  minutes  before 
the  time.  I  never  knew  but  one  such.  I 
have  known  scores  who  were  frequently 
tardy,  and  sometimes  by  the  space  of  a 
whole  hour  ! 

A  teacher  should  be  as  punctual  in  dis- 
missing as  in  opening  his  school.  I  know 
that  some  make  a  virtue  of  keeping  their 
schools  beyond  the  regular  hours.  I  have 
always  considered  this  a  very  questionable 
virtue.  If  a  teacher  wishes  to  stay 
beyond  his  time,  it  should  be  either  with 
delinquents,  who  have  some  lessons  to 
make  up,  or  with  those  who  voluntarily 
remain.  But,  after  all,  if  he  has  been 
strictly  punctual  to  the  hours  assigned  for 
his  various  duties  in  school,  there  will 
scarcely  be  the  necessity  for  him  or  any  of 
his  pupils  to  remain  beyond  the  time  for 
dismission ;  and,  as  a  general  rule,  a 
regard  both  for  his  ov/n  health  and  theirs 
should  forbid  this.  It  is  better  to  work 
diligently  while  one  does  work,  and  not  to 
protract  the  time  of  labour,  so  as  to  de- 
stroy one's  energy  for  to-morrow. 
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This  habit  of  punctual it\'  should  run 
through  everything.  He  should  be  punc- 
tual in  all  engagements ;  he  should  be 
studiously  so  in  all  the  details  of  school 
exercises  ;  he  should  be  so  at  his  meals, 
at  his  private  studies,  at  his  hour  of 
retiring  at  night  and  of  rising  in  the 
morning,  and  also  at  his  exercise  and  recre- 
ation. This  is  necessary  to  a  truly 
exemplary  character,  and  it  is  equally  as 
necessary  to  good  health. 

5.  Habits  of  Study. — Unless  the 
teacher  takes  care  to  furnish  his  own 
mind,  he  will  soon  find  his  present  stock 
of  knowledge,  however  liberal  that  may 
be,  fading  from  his  memory  and  becom- 
ing unavailable.  To  prevent  this,  and  to 
keep  along  with  every  improvement,  he 
should  regularly  pursue  a  course  of  study. 
I  say  regularly  ;  for  in  order  to  accom- 
plish anything  really  desirable,  he  must 
do  something  every  day.  By  strict  sys- 
tem in  all  his  arrangements,  he  may  find 
time  to  do  it ;  and  whenever  I  am  told  by 
a  teacher  that  he  cannot  Jind  time  to  study, 
I  always  infer  that  there  is  a  want  of  order 
in  his  arrangements,  or  a  want  of  punc- 
tuality in  the  observance  of  that  order. 
Human  life  indeed  is  short ;  but  most 
jnen  still  further  abridge  the  period  allotted 
to  them  by  a  disregard  of  system.  No. 
thing  is  more  detrimental  to  liealth  and 
happiness  than  disorder  of  any  kind. 


Formation  of  Habits. — Success  in 
life  depends,  in  a  great  measure,  on  the 
early  formation  of  our  habits.  Whether 
our  grand  object  be  wealth  or  fame,  or 
that  nobler  one,  exalted  virtue,  we  must 
shape  our  habits  to  that  object,  or  we  shall 
fail.  What  enabled  Franklin  to  obtain 
the  highest  honours  of  philosophic  fame  ; 
to  stand,  as  he  expresses  it,  *'  before 
kings,"  and  what  is  better,  to  live  in  the 
memory  of  his  countrymen  ?  The  early 
formation  of  good  habits.  The  perusal  of 
his  autobiography,  which  no  young  man 
should  omit,  will  show  what  those  habits 
were.  What  made  Girard  the  richest 
citizen  of  America,  and  the  benefactor 
of  his  race  ?  The  formation  of  early  habits 
•of  frugality,  disinterestedness,  and  self- 
denial.  Such  habits  are  not  formed  in  a 
day,  nor  will  they  result  from  a  few  faint 
resolutions.  They  are  the  result  of  con- 
tinued effort. 


ROME  AND    ITS  RULERS. 

A  SKETCH  FOR    THE  YOUNG. 

The  magnificent  city  of  Rome  was  at 
first  a  rude  hamlet  of  ruder  people.  Its 
earliest  buildings  were  upon  the  Palatine 
Hill,  near  the  Tiber.  In  process  of  time, 
it  extended  itself  over  the  six  adjacent 
eminences.  Hence,  the  name  that  it  some- 
times bears  of  the  "  seven-hill'd  city." 

Tv.'o  brothers,  Romulus  and  Remus,  were 
its  founders,  752  years  before  the  birth  of 
Christ.  They  were  twins,  and  trained  up 
in  the  humble  and  hardy  habits  of  a  shep- 
herd's life.  But  from  feeding  their  peaceful 
flocks  they  aspired  to  rule  men. 

Romulus  reared  a  wall  around  a  portion 
of  the  new  settlement,  in  which  he  took 
pride.  Remus,  in  sport,  or  contempt, 
jumped  over  it,  saying  that  he  had  given 
proof  it  would  afford  no  protection  against 
invaders.  Romulus,  forgetting  the  love 
he  should  have  borne  to  his  twin-brother, 
in  a  transport  of  rage,  struck  him  dead 
upon  the  spot.  Thus,  to  the  first  king  of 
Rome,  as  to  the  first-born  of  Eden,  might 
have  been  said,  *'  The  voice  of  thy  brother's 
blood  crieth  unto  me  from  the  ground." 
He  who  gave  his  own  name  to  the  mistress 
of  the  world,  left  that  name  stained  with 
the  crime  of  fratricide. 

Rome  had  the  same  nimiber  of  kings 
as  the  hills  on  which  she  seated  herself. 
The  seventh,  and  last,  was  Tarquinius 
Superbus.  After  the  abolition  of  the 
royal  sway,  she  had  various  forms  of 
government.  At  times  her  rulers  bore 
the  title  of  Consuls,  Dictators,  Tribunes, 
Ediles,  and  Questors.  Then  the  supreme 
power  was  vested  in  Emperors,  of  whom 
there  were  fifty  five.  Some  of  these  were 
fearful  examples  of  every  vice.  The 
excess  of  luxurious  indulgence  and  pitiless 
cruelty  darken  their  names  in  history. 

Among  this  mass  of  shameless  rulers, 
five  appeared,  in  regular  succession,  who 
by  their  comparatively  virtuous  course, 
have  obtained  the  honourable  distinction 
of  the  *'  good  Emperors."  The  first  of 
this  line  was  Nerva,  who  began  his  reign 
in  the  year  96,  after  the  Christian  era, 
when  he  was  himself  quite  advanced  in 
age.  He  was  a  native  of  Spain,  and  the 
first  foreigner  who  had  been  permitted  to 
wear   Rome's    imperial   purple.       He  was 
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welcomed  with  great  joy,  for  the  people 
had  just  been  suliering  from  the  monstrous 
barbarities  of  Domitian.  Nerva  was  a 
man  of  gentle  temper,  and,  like  Numa 
Pompilius,  the  second  king,  who  had 
reigned  about  eight  centuries  before  him, 
a  true  lover  of  peace.  With  paternal  care 
he  used  the  public  money  for  the  public 
good,  instead  of  wasting  it  in  mad  extrava- 
gance, like  his  predecessors.  Unfortu- 
nately, his  sway  was  short,  only  about 
sixteen  months,  when  he  fell  a  victim  to  a 
sudden  fever,  at  the  age  of  sixty-six.  His 
memory  was  gratefully  embalmed,  for  his 
justice  and  generosity,  and  the  tranquillity 
he  had  given  to  the  empire. 

Trajan,  his  successor,  was  also  born  in 
Spain.  In  his  youth  he  had  been  the 
pupil  of  Plutarch,  the  philosopher,  who, 
after  his  elevation,  thus  addressed  him  in 
an  affectionate  epistle.  *'  Continue  the 
command  of  your  passions.  Make  virtue 
the  scope  of  all  your  actions.  You  have 
it  in  your  power  to  render  me  the  most 
honoured  of  men,  by  continuing  your 
present  course  of  conduct.  If  you  follow 
my  instructions,  I  sliall  glory  in  having 
given  them.  If  you  neglect  them,  this 
letter  shall  be  my  testimony,  that  you 
have  not  erred  through  the  counsel  or 
authority  of  Plutarch." 

The  Emperor  did  not  disregard  the 
motives  set  before  him  by  his  revered 
teacher.  The  principles  that  had  been 
impressed  on  his  boyhood  were  as  a 
guiding  helm  amid  the  cares  of  state.  He 
carefully  improved  his  time,  was  moderate 
in  expense,  and  modest  amidst  pomp  and 
power.  Among  his  public  works  was  a 
noble  bridge  over  the  Danube,  whose 
massy  ruins  are  still  seen  by  the  traveller. 
He  adorned  the  city  of  Rome  with 
splendid  and  substantial  buildings,  and 
delighted  to  draw  men  of  merit  from 
obscurity.  His  faults  were,  too  great 
fondness  for  war,  and  persecuting  the 
Christians,  which  his  strong  attachment 
to  the  heathen  ritual  in  which  he  had  been 
educated,  made  him  consider  as  a  duty,  or 
a  proof  of  sincerity.  He  died,  during  an 
absence  from  home,  of  apoplexy,  at  the 
age  of  sixty-three,  having  reigned  nine- 
teen years. 

Adrian,  the  fifteenth  Roman  emperor, 
began  his  reign  in  117.  He  had  received 
an  excellent  education.     He  was  an  elo- 


quent speaker,  and  wrote  well,  both  in 
prose  and  poetry.  One  of  his  greatest 
virtues  was,  that  he  truly  loved  peace. 
He  treated  those  who  were  in  humble  sta- 
tions with  kindness.  He  said,  that  the 
chief  ruler  of  a  nation  should  be  "  like 
the  sun,  giving  warmth  to  the  lowly  vales 
as  well  as  to  the  mountains."  He  tra- 
velled to  France,  to  Germany,  and  to  Hol- 
land, not  to  make  war,  but  to  show  himself 
friendly  to  their  inhabitants.  From  thence 
he  went  to  England,  and  built  a  wall  from 
Cumberland  to  Northumberland,  to  assist 
in  protecting  that  part  of  the  island  from 
the  natives  of  the  north,  who  were  un- 
friendly and  barbarous.  He  visited  Spain 
and  Athens,  showing  kindness  to  the 
people ;  and  wer)t  also  to  many  parts  of 
Asia  and  Africa.  He  made  just  laws,  and 
favoured  men  of  learning.  He  had  so 
remarkable  a  memory,  that  he  could 
repeat  the  substance  of  a  book  after  once 
reading  it ;  and  he  knew  the  name  of 
every  soldier  in  the  Roman  army.  Though 
he  had  so  many  virtues,  he  had  also  great 
faults.  He  committed  some  acts  of  cruelty, 
and  was  very  unkind  to  the  Jews.  He 
banished  them  from  their  beloved  city 
Jerusalem,  and  forbade  them  to  come 
even  in  sight  of  it,  or  to  enter  it,  except 
one  day  in  the  year.  In  his  last  sickness 
he  became  impatient  of  pain,  and  even 
entreated  those  around  him  to  take  away 
his  life.  He  cried  out,  '*  How  miserable 
a  thing  it  is  to  seek  death  and  not  to  find 
it !"  Being  a  heathen,  he  had  not  the  com- 
fort of  hope  in  another  life.  Just  before  he 
expired,  he  composed  some  verses  ad- 
dressed to  his  soul,  expressing  uncertainty 
with  regard  to  its  immortality.  He  died 
at  the  age  of  sixty-two,  having  reigned 
twenty-two  years. 

Titus  Antoninus  Pius  was  one  of  the 
most  faultless  of  the  good  emperors.  As 
his  fatiierdied  in  his  childhood,  his  mother 
and  grandfather  conducted  his  education. 
To  them,  as  well  as  to  all  aged  persons, 
he  habitually  paid  great  respect.  In  his 
youth,  his  temper  was  so  mild  and  affec- 
tionate, that  he  gained  the  love  of  all 
with  whom  he  associated.  After  he  be- 
came emperor,  he  distributed  among  the 
poor  the  greater  part  of  the  revenue  from 
his  own  estates.  He  completed  a  magnifi- 
j  cent  tomb  for  his  predecessor  Adrian, 
!  repaired  many  of  the  edifices  of  ancient 
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Greece,  and  bviilt  a  wall  in  Britain,  be- 
tween the  rivers  Esk  and  Tv/eed.  He  la- 
boured to  prevent  wars,  and  uttered  the 
noble  sentiment :  "  I  had  rather  save  the 
life  of  one  citizen  than  destroy  a  thousand 
enemies." 

He  was  friendly  to  the  Christians,  and 
showed  them  favour.  He  sought  to  be  a 
peace-maker  between  all  contending  per- 
sons, and  to  set  a  consistent  example  of 
moral  excellence.  In  these  respects  he 
has  been  compared  both  to  Nerva  and  to 
Numa  ;  the  latter  of  whom  preserved  the 
blessings  of  peace  to  the  people  during 
his  whole  reign  of  forty-three  years. 
Marcus  Antoninus  reigned  somewhat  more 
than  half  as  long,  viz.,  twenty-two  years. 
During  a  residence  at  one  of  his  coun- 
try seats,  he  was  attacked  by  a  fever  v/hich 
proved  fatal  to  him,  at  the  age  of  seventy- 
four.  He  was  loved  and  lamented  by  the 
whole  empire,  over  vv^hich  he  had  ruled  as 
a  father,  seeking  the  welfare  of  his  chil- 
dren. 

Marcus  Aurelius  is  a  favourite  with 
historians,  and  has  been  ranked  among 
the  greatest  of  the  good  emperors.  He 
made  his  predecessor,  who  was  his  father- 
in-law,  his  model  in  the  affairs  of  govern- 
ment. He  took  pleasure  in  praising  his 
virtues,  and  thus  affectionately  mentions 
^ome  of  them,  in  a  work  of  which  he 
was  the  author : 

*•■  I  have  much  observed  his  meekness 
and  his  constancy  without  wavering  in 
those  things  which,  after  due  deliberation, 
he  had  determined.  I  remember  his 
freedom  from  all  vanity,  his  patient  indus- 
try, his  readiness  to  hear  any  man  that 
had  aught  to  say  tending  to  the  common 
good.  How  i-eadily  and  impartially 
would  he  give  every  man  his  due  !  Plow 
modestly  would  he  condescend  to  other 
men,  as  though  he  was  an  ordinary  man 
himself.  How  accurately  v<rould  he 
examine  and  consult,  and  how  patiently 
would  he  hear  others  !  Neither  would  he 
hastily  give  over  the  search  of  difiicult 
matters,  or  be  easily  satisfied  with  sud- 
den notions  and  opinions.  How  carefully 
would  he  preserve  his  friends,  never  treat- 
ing them  with  neglect,  or  growing  weary 
of  them !  I  love  to  remember  his  con- 
tented mind,  his  cheerful  countenance, 
his  care  to  foresee  things  afar  off",  and  to 
give   orders,    without   noise   or   clamour. 


How  was  all  flattery  repressed  by  him, 
and  how  carefully  did  he  observe  all  things 
necessary  to  the  government,  and  keep 
an  account  of  all  the  common  expenses  ! 
And  when  he  was  reproached  by  some 
for  this  very  strictness,  how  patiently  did 
he  bear  it !  He  was  neither  studious  to 
please  men,  nor  ambitious  of  popular 
applause,  but  sober  in  all  things,  every- 
where observant  of  that  which  v.as  fitting. 
In  those  things  which  conduce  to  ease 
and  convenience,  of  which  his  great  for- 
tune allowed  him  a  plentiful  supply,  he 
was  without  pride  or  boasting.  He  freely 
enjoyed  them  when  they  were  present, 
and  when  they  were  absent  was  never  un- 
easy for  the  want  of  them.  He  was  com- 
mended as  a  man  that  could  not  endure  to 
be  flattered,  but  was  able  to  govern  both 
himself  and  others.  He  honoured  all 
true  philosophers,  without  upbraiding 
those  who  were  not  so.  In  his  conversa- 
tion he  was  sociable  and  delightful.  How 
gently  would  he  yield  to  those  who  had 
any  peculiar  talent,  such  as  eloquence,  or 
knowledge  of  the  laws,  or  ancient  cus- 
toms, and  how  heartily  he  endeavoured 
that  every  one  might,  according  to  their 
excellence,  be  regarded  and  esteemed ! 
Hov/  constant  was  he  in  his  attention  to 
business,  and  after  his  great  fits  of  head- 
ache, how  fresh  and  vigorous  would  he 
return  to  his  v/onted  affairs !  In  all 
things  having  respect  unto  men  only  as 
men,  and  to  the  equity  of  things,  and  not 
unto  the  glory  that  might  follow." 

Marcus  Aurelius  still  further  evinced 
his  gratitude  and  reverence  for  Antoninus 
Pius  by  erecting  to  his  memory  a  beauti- 
fully sculptured  marble  column,  more 
than  a  hundred  feet  in  height,  and  sur- 
mounted by  his  statue,  which  may  still  be 
seen  at  Rome,  though  more  than  1,700 
years  old. 

He  was  a  lover  of  knowledge.  Through 
his  whole  life  he  laboured  to  obtain  it. 
After  he  became  an  emperor,  he  used  to 
go,  and  sometimes  on  foot,  to  the  house  of 
a  man  of  wisdom,  named  Apollonius,  tl^at 
he  might  take  lessons  of  him.  He  valued 
intellectual  riches  more  than  gold  or 
power.  Among  all  the  cares  of  state,  he 
found  time  for  it,  saying  that  it  was 
his  desire  to  learn  as  long  as  he  lived. 

He  was  particularly  attached  to  the 
study  of  philosophy,  and  used  to  call  it 
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his  mother,  to  })rove  his  aftection.  He 
established  schools  for  it,  both  at  Rome 
and  Athens.  He  often  gave  lectures  in 
that  science  to  the  people,  deexning  it  no 
derogation  from  imperial  dignity,  to  in- 
struct and  elevate  the  public  mind. 
Especially  when  about  to  be  absent  from 
the  city  ibr  any  length  of  time,  he  thus 
addressed  his  people,  that  if  he  never  re- 
turned, their  last  remembrance  of  him 
might  be  connected  with  precepts  of 
virtue. 

His  principal  faults  were,  allowing  the 
Christians  to  be  persecuted,  and  being 
often  engaged  in  war,  though  his  princi- 
ples revoked  against  it,  and  he  considered 
it  a  calamity.  He  died  at  Vindebona, 
where  the  city  of  Vienna,  in  Austria,  now 
stands,  after  the  sickness  of  a  week,  on 
March  17th,  180  ;  having  lived  fifty-nine 
years,  and  reigned  nineteen.  He  was  so 
much  beloved  that  many  kept  his  image 
or  statue  in  their  houses,  offering  it 
flowers  and  incense,  as  one  of  their 
heathen  gods. 

The  two  last  of  these  emperors  were 
called  Antonines.  Their  united  periods 
of  sway  amounted  to  forty-one  years,  and 
Rome  never  enjoyed  greater  happiness 
than  during  their  sovereignty.  Afterwards 
it  declined  both  in  prosperity  and  virtue. 


Universities. — Had  their  first  rise  in 
the  twelfth  and  thirteenth  centuries. 
Those  of  Paris  and  Bologna  are  said  to 
be  the  first  that  were  set  on  foot ;  but 
then  they  were  on  a  different  footing  from 
the  universities  among  us.  Our  own  uni- 
versities of  Oxford  and  Cambridge  seem 
entitled  to  the  greatest  antiquity  of  any 
in  the  world ;  and  Baliol  and  Merton  col- 
leges in  Oxford,  and  St.  Peter's  in  Cam- 
bridge, all  made  colleges  in  the  thirteenth 
century,- may  be  said  to  be  the  first  regular 
endowments  of  this  kind  in  Europe.  For 
though  University  College  in  Cambridge 
had  been  a  place  for  students  ever  since 
the  year  872,  yet  this,  like  many  of  the 
other  ancient  colleges  beyond  sea,  and 
Leyden  to  this  day,  was  no  proper  college. 
Much  are  we  indebted  to  these  noble 
institutions,  which  have  formed  the  intel- 
lectual characters  of  the  greatest  and  wisest 
men  in  our  country ;  and  the  venerable 
antiquity  surrounding  them  gives  them  a 
higher  claim  to  our  regard. 


RAIN  WATER. 

It  is  not  generally  known,  says  tlie 
Albany  Register,  that  rain  water,  when  pro- 
tected from  the  atmosphere,  is  the  purest, 
healthiest,  and  sweetest  water  in  use.  Mr. 
J.  S.  Van  Rensaelaer  has  for  a  great  num- 
ber of  years  used  it  for  drinking  and  culi- 
nary purposes,  and  could  never  meet  with 
any  he  considered  as  good.  He  was  in- 
formed of  its  quality  by  a  sea  captain, 
who  used  it  in  his  voyages  from  the  United 
States  to  the  West  Indies,  and  who  found 
that  by  carefully  preserving  it  from  expo- 
sure, casks  which  had  been  shipped  at 
New  York  and  made  their  outward  voyage, 
v/ere,  on  their  return,  found  to  be  as  pisre 
and  good  as  the  day  they  were  put  on 
board. 

Acting  on  this  suggestion,  he  built  two 
cisterns  in  his  yard,  covered,  cemented 
and  air-tight ;  one  of  which  acted  as  a  reser- 
voir, communicating  with  the  other,  from 
which  it  was  conducted  into  the  dwelling. 
The  cisterns  were  capable  of  holding 
seventy- five  hogsheads;  and,  from  the 
time  of  their  erection,  have  always  held  a 
bountiful  supply  of  pure,  soft,  and  excel- 
lent water.  The  only  communication  with 
the  air  was  by  the  pipe  which  conducted 
the  water  from  the  roof;  every  rain  re- 
freshed the  supply,  and  as  it  was  drawn 
from  the  bottom  of  the  cistern,  the  tem- 
perature was  cool  and  pleasant.  Rain 
v/ater  is  the  purest  in  nature. 

In  this  case  it  was  conducted  from  a 
high  slate  roof,  on  which  no  dirt  could 
accumulate,  and  the  cisterns  had  required 
cleaning  but  once  in  six  years,  and  then 
from  no  defect  in  the  water.  At  no  time 
has  that  been  disturbed,  or  lost  in  the 
least  its  pure  and  v.'holesome  taste  ;  and 
that  flat  and  rainy  taste,  so  peculiar  to  it, 
when  caught  in  open  vessels,  has  never 
been  noticed.  It  is  strange  that  these 
simple  and  interesting  facts  are  not  more 
generally  known  and  acted  upon.  The  cost 
of  cisterns  is  but  a  trifle,  and  we  commend 
this  cheap  mode  of  obtaining  pure  water. 


Adversity.  —  Adversity  exasperates 
fools,  dejects  cowards,  draws  out  the  fa- 
culties of  the  wise  and  industrious,  puts 
the  modest  to  the  necessity  of  trying  their 
skill,  awes  the  opulent,  and  makes  the 
idle  industrious. 
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DROPPING- WELLS. 

If  you  journey  through  Yorkshire,  be 
sure  to  stop  opposite  the  ruius  of  Knares-- 
borough  Castle,  because,  on  the  south-west 
bank  on  the  river  Nidd,  you  will  observe 
the  petrifying  spring  of  Knaresborough, 
— the  celebrated  dropping -well — where 
the  peasants  and  the  needy  crowd  to  make 
their  humble  fortunes  by  afterwards  re- 
tailing small  sprigs  of  trees,  such  as  tlie 
elder  or  ash,  or  pieces  of  the  elegant 
geranium,  the  wild  angelica,  or  the  lovely 
violet,  turned  into  "obdurate  stone." 
The  petrifying  properties  of  the  dropping- 
well  of  Knaresborough,  are  generally  well- 
known,  and  therefore  we  shall  not  enter  into 
the  detail  of  the  various  substances  exposed 
to  the  influence  of  its  wondrous  waters. 


It  is  well  knov/n  that,  as  water  passes 
over  land  in  its  course  to  a  given  place, 
certain  principles  are  absorbed  from  the 
soil ;  and  although  the  transparent  fluid 
flows  onward  v/ithout  betraying  the  mine- 
rals with  which  it  is  impregnated,  yet  its 
properties  may  be  completely  changed 
since  its  departure  from  the  original 
source. 

Every  spring  does  not  possess  the  petri- 
fying properties  of  that  of  Knaresborough  ; 
but  there  are,  doubtless,  many  dropping- 
wells  distributed  over  the  earth's  crust; 
and  some  of  these  are  well  known  to 
possess  the  property  of  petrifying  various 
objects  submitted  to  the  action  of  their 
waters.  For  example ;  we  have  seen  birds' 
nests,  with  the  eggs,  and  delicate  sprigs  of 
moss   surrounding  them,    and    even    the 
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fibres  of  wool  turned  into  stone,  aye,  and 
delicate  flowers.  Whence  is  this  extraor- 
dinary power  derived  ?  From  the  soil 
over  which  the  waters  flow  !  The  limpid 
streams  absorb  the  silicious  particles,  and 
deposit  them  in  the  intimate  structure  of 
the  materials  submitted  to  the  action  of 
the  waters  ;  and  thus  we  find  the  mate- 
rials of  which  the  earth's  crust  is  com- 
posed always  undergoing  a  change. 

Captain  Skinner  says,  that  at  Sansad- 
hara,  in  India,  which  is  known  as  the 
dripping-rock,  there  is  a  singular  pheno- 
menon situated  at  the  head  of  a  dell, 
through  which  a  rapid  stream  runs,  be- 
tween two  lines  of  hills  towards  the  valley 
of  the  Dhoon.  It  is  an  overhanging 
rock,  about  fifty  feet  high,  and  the  water 
pours  from  above,  in  innumerable  little 
streams,  like  a  perpetual  shower  of  rain  ! 
The  never-abating  action  of  the  water 
has  worn  the  rock  into  many  fantastic 
shapes ;  and,  crusting  round  the  moss 
and  fibres  of  the  roots  of  trees,  has  given 
to  it  almost  the  appearance  of  a  spar 
cavern.  In  several  places  the  water  has 
worn  little  reservoirs  for  itself,  which  are 
always  full.  It  is  cool,  clear,  and  plea- 
sant to  the  taste. 

Many  springs  of  tliis  character  are  to 
be  met  with  in  the  neighbourhood  of  vol- 
canoes ;  and  even  in  the  remote  parts  of  our 
own  land,  uninfluenced  by  the  convulsions 
of  nature.  They  still  drop  the  crystal  and 
petrifying  fluid  through  the  projecting 
cliffs  crowned  with  moss,  grass,  and  the 
twining  branches  of  parasitic  plants.  The 
peasant  wends  his  way  along  the  uncertain 
path,  as  unmindful  of  Nature's  fearful 
changes  around  him  as  the  team  that  pre- 
cedes him,  and  even  the  setting  sun  imbu- 
ing the  floating  clouds  with  all  the  gor- 
geous hues  of  his  ephemeral  existence,  are 
equally  disregarded.  Onward  goes  the  pea- 
sant, unheeded  passes  the  dropping-well, 
which  trickles  through  the  clefts  amidst 
the  massive  rocks,  and  falling  through  the 
intermediate  space,  trickles  its  petrifactive 
power  on  the  surface  below.  Twenty  gal- 
lons are  poured  forth  every  minute  from 
the  top  of  the  Knaresborough  cliff",  and 
the  beauty  of  the  scene  can  only  be  ap- 
preciated by  those  who  have  stood  upon 
the  margin  of  those  "  stony  waters  "  and 
teheld  the  crystal  fluid  descend  from  above 
with  metallic  fall. 


THE  REV.  SAMUEL  BENION. 

A   MODEL    FOR    TEACHERS. 

Those  are  justly  entitled  to  a  high 
rank  among  the  benefactors  of  mankind 
who  have  faithfully  devoted  themselves  to 
the  work  of  education.  More  than  three 
centuries  since,  a  far-sighted  German 
wrote,  ''there  is  no  more  heavenly  office 
than  that  of  a  schoolmaster." 

Samuel  Benion,  who,  both  by  native 
talent  and  voluntary  choice,  had  a  fitness 
for  this  elevated  profession,  was  born  in 
the  county  of  Salop,  June  14th,  1673. 
He  was  the  eldest  son  of  his  parents, 
who  were  religious  people  of  competent 
estate.  He  was  early  instructed  at  a 
grammar-school,  and  afterwards  removed 
to  the  academy  at  Worksworth.  There 
he  became  not  only  the  favourite  of  his 
teachers,  but  of  the  neighbourhood,  and 
it  might  almost  be  said,  of  the  town  also, 
so  remarkable  were  his  sweetness  of  tem- 
per, ingenuous  manners,  and  readiness  to 
oblige  every  person  who  came  in  his  way, 
to  the  utmost  of  his  power.  His  situa- 
tion and  studies  were  so  delightful,  and 
he  so  much  pleased  to  remain,  that  he 
was  permitted  to  prolong  his  stay  beyond 
what  was  usual  for  youths  of  his  profi- 
ciency. By  continuing  at  the  academy 
until  his  eighteenth  year,  he  laid  a  broad 
and  deep  foundation  for  classic  lore,  and 
acquired  the  power  of  writing  and  speak- 
ing Latin  with  force  and  fluency.  When 
his  course  was  completed,  his  instructors 
parted  from  him  with  tears,  regretting  that 
their  institution  must  sustain  the  loss  of 
his  example  as  a  scholar  and  a  Christian. 

At  his  first  departure  from  home  for 
school,  when  very  young,  his  parents  were 
surprised  and  cheered  by  a  paper  left 
behind,  in  which  he  expresses  gratitude 
for  their  kindness  and  care  of  his  educa- 
tion, requests  their  prayers  for  him,  and 
begs  them  not  to  fix  their  affections  inor- 
dinately upon  him,  or  in  case  of  his  sick- 
ness and  death,  mourn  without  hope, 
because  he  knew  that  whether  living  or 
dying,  it  would  be  well  with  him.  Touch- 
ing-memorial of  childhood's  faith;  and 
most  precious  to  those  tender,  pious 
hearts,  whose  earnest  prayer  from  his 
birth,  had  been,  that  he  might  live  unto 
God. 

He  became  a  member  of  the  University 
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i  of  Glasgow,  in  Scotland,  and  such  was  the 
reputation  he  had  already  acquired  for 
.  scholarship  and  high  principle,  that  he 
was  urged  and  persuaded  to  take  two 
young  gentleinen  under  his  supervision. 
Here  his  application  was  incessant,  and 
he  frequently  studied  sixteen  hours  in  a 
day,  directing  a  little  food  to  be  brought 
to  his  room,  that  he  might  not  be  tempted 
to  break  in  upon  trains  of  thought  by 
idle  conversation  at  meals.  His  serious 
deportment,  great  diligence,  and  learning, 
caused  him  to  be  imiversally  respected, 
and  when  he  took  his  first  degree,  the 
Senate  of  the  University  honoured  him 
with  the  otHce  of  President  of  all  who 
were  laureated  that  year,  a  dignity  which 
had  been  seldom  conferred  upon  any  but 
natives  of  their  own  clime.  At  the  time 
of  his  final  graduation,  the  llegents 
courted  his  stay,  promising  him  prefer- 
ment. But  neither  ambition  or  gain 
could  longer  detain  him  from  his  loved 
home,  where  his  coming  was  awaited  with 
intense  expectation,  and  his  presence 
diffused  serenity  and  joy. 

However  distinguished  were  his  excel- 
lences as  a  scholar,  they  could  not  eclipse 
the  beauty  of  his  intercourse  as  a  son  and 
a  brother.  Every  look,  word,  and  action, 
expressed  the  respect  and  affection  he 
bore  to  his  parents,  and  toward  his 
brothers  and  sisters,  all  of  whom  were 
younger  than  himself;  there  was  a  delicate 
mingling  of  tenderness  with  a  guiding 
care. 

It  was  his  desire  to  have  pursued  his 
theological  studies  quite  a  length  of  time, 
enjoying  and  improving  the  home  circle 
under  his  father's  roof;  but  he  was  con- 
stantly importuned  to  assume  the  charge 
of  a  congregation  in  the  vicinity,  whose 
pastor  had  been  recently  removed  by 
death.  Being  but  twenty-three,  retire- 
ment and  longer  preparation  were  far 
more  consonant  to  his  inclinations,  and 
he  said  **  he  trembled  at  the  thought  of 
supplying  the  place  of  so  great  a  man  as 
the  Rev.  Philip  Henry."  When  their 
solicitations  finally  overcame  his  reluct- 
ance, he  selected,  with  an  interesting 
Humility,  for  the  text  of  his  first  sermon, 
the  expostulation  of  the  prophet,  "  Ah, 
Lord  God  !  behold  I  cannot  speak — for  I 
ani  a  child  !  " 

Yet,  notwithstanding  this  lowly  estima- 


tion of  himself,  he  supported  the  mini- 
sterial character  with  great  proprietv  and 
dignity.  His  style  of  preaching  attracted 
admiration,  and  he  was  earnest  and 
successful  in  his  parochial  intercourse. 
His  fluency  of  expression  and  suggestive- 
ness  of  thought  were  conspicuous,  as  well 
as  his  solemnity  in  the  administration  of 
the  ordinances.  Every  Sunday  he  cate- 
chised the  children  of  his  flock,  and  was 
happy  in  adapting  his  explanations,  and 
winning  their  attention  to  the  truths  he 
taught.  Such  happiness  flowed  into  his 
heart  from  these  sacred,  self-  denying 
labours,  that  he  would  often  say  empha- 
tically, that  he  "  preferred  the  delight 
found  in  preaching  and  praying  to  all  the 
entertainments  and  gratifications  of  sense." 

Still  he  bore  about  him  a  meekness  that 
nothing  could  disturb  or  inflate.  It  was 
not  a  mantle  in  which  he  sometimes 
wrapped  himself,  but  a  portion  of  his 
inner  nature.  When  applauded  for  any 
performance,  as  he  often  was,  he  would 
reply  with  a  child-like  spirit,  that  **it 
might  have  been  done  better  by  himself, 
and  far  better  by  another  person  ;  and 
that  he  never  left  the  pulpit  without 
trembling  to  think  how  poorly  he  had 
discharged  his  duty." 

Among  the  preferences  of  his  boyhood 
had  been  a  fondness  for  medical  books. 
He  liked  to  store  his  memory  with  their 
recipes,  and  was  gratified  to  be  invited  to 
repeat  or  apply  them.  As  he  grew  older, 
he  gave  attention  both  to  the  theory  and 
practice  of  the  science  of  healing,  as  he 
found  he  might  thus  be  useful  to  the 
neighbouring  poor.  His  reputation  in 
this  line  became  more  extensive  than  he 
either  anticipated  or  desired.  Being  on  a 
visit  at  Glasgow,  he  was  publicly  examined 
in  his  knowledge  of  this  profession  by  a 
convocation  of  the  Heads  of  the  College, 
who  pronounced  a  high  testimony  of  com- 
mendation, accompanied  by  the  honorary 
degree  of  Doctor  of  Medicine.  Some  of 
the  celebrated  physicians  of  that  d^^y  com- 
mended him,  as  "  one  of  the  most  ingamious 
men  with  whom  they  had  ever  held  con- 
sultation." Finding  this  occupation 
burdensome  both  to  strengtii  and  time,  he 
would  gladly  have  withdrawn  from  it,  but 
knew  not  how  to  withold  advice  from  the 
poor  in  their  distress,  and  the  friends  who 
would  consent  to  apply  to   no  othsr  phy- 
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sician.  Precious  opportunities  were  thus 
afforded  of  counselling  and  praying  with 
them,  for  they  could  not  in  conscience 
refuse  to  listen  to  their  benefactor,  who 
gratuitously  brought  prescriptions  and 
medicine  for  their  sickness.  Not  satisfied 
to  relieve  the  body's  ills,  and  see  the 
undying  soul  in  danger,  he  became  in  a 
double  sense  "the  beloved  physician." 
This  intimate  knowledge  of  the  condition 
and  needs  of  those  whom  he  served,  taught 
him  where  he  might,  to  the  best  advantage, 
distribute  Bibles  and  other  religious  books, 
which  he  accompanied  with  an  injunction 
that  they  should  be  carefixlly  perused. 

His  benevolence  also  moved  him  to  give 
a  yearly  salary  to  a  competent  and  pious 
man  for  teaching  the  poor  children  in  his 
neighbourhood  to  read,  with  a  strict  charge 
that  none  might  know  whence  the  annuity 
came.  His  ever-active  benevolence  rejected 
all  ostentation.  He  also  evinced  a  spirit 
of  gentle  forbearance  towards  all  who 
differed  from  him  in  sentiment,  and 
habitual  care  not  to  give  offence  to  the 
feelings  of  the  humblest  of  mankind. 

At  the  age  of  thirty  he  married  a  lady 
of  congenial  tastes  and  endowments,  whose 
piety  and  tender  affection  lent  a  new  charm 
to  his  existence.  Being  established  in  a 
pleasant  home  of  his  own,  he  was  strongly 
urged  by  friends  who  entertained  a  high 
opinion  of  his  learning  and  peculiax  tact 
in  imparting  it,  to  take  charge  of  the 
education  of  their  sons.  After  a  proper 
season  for  deliberation,  he  yielded  to  their 
solicitations,  and  consented  to  assume  the 
training  of  thirty  students. 

It  was  the  opinion  of  many  observers, 
that  though  his  genius  qualified  him  to 
excel  in  whatever  he  undertook,  he  had 
now  found  its  native  channel,  in  which  he 
would  attain  a  superiority  before  un- 
equalled. Beside  that  love  of  teaching 
which  is  essential  to  a  good  teacher,  his 
own  protracted  and  thorough  training  in 
the  languages  and  sciences,  gave  him 
facilities  for  imparting  their  rudiments, 
wliile  the  uncommon  attachment  which 
had  subsisted  between  himself  and  his 
instructors,  fitted  him  for  that  affectionate 
intercourse  which  changes  toil  to  plea- 
sure. 

Nature  had  also  given  him  external  ad- 
vantages for  this  noble  profession,  a  coun- 
tenance   expressive  both    of  gravity    and 


sweetness,  and  in  his  deportment  a 
mixture  of  grace  and  dignity, —  majesty 
tempered  with  mildness.  His  first  appear- 
ance was  prepossessing,  and  while  a  more 
intimate  acquaintance  developed  qualities 
to  conciliate  love,  nothing  was  revealed 
that  could  diminish  respect.  His  clear 
and  fine  elocution  heightened  the  effect  of 
whatever  he  uttered,  while  his  deep, 
classical  knowledge,  and  philosophical 
mind,  qualified  him  either  to  dictate  or 
to  argue  with  equal  eloquence  and  force. 

He  lectured  to  his  pupils  in  their 
several  classes  every  day,  and  had  the  skill 
so  to  illumine  and  enliven  abstruse  sub- 
jects, that  they  all  agreed,  that  though  he 
might  be  sometimes  long,  he  was  never 
tedious.  He  occasionally  discoursed  ex- 
temporaneously, both  in  Latin  and  English, 
on  various  intricate  points  of  philosophy, 
with  such  versatility  of  illustration  and 
felicity  of  style,  that  they  were  considered 
not  inferior  to  his  more  elaborate  composi- 
tions. Anxious  that  his  scholars  should 
have  the  aid  of  the  best  guides,  and  not 
fully  satisfied  with  the  text-books  in  use, 
he  took  the  trouble  to  prepare  and  simplify 
for  them  comprehensive  systems  of  logic,, 
metaphysics,  mathematics,  and  ethics.  In 
the  department  of  pneumatics  he  was  so 
lucid  aiul  ardent,  that  a  contemporary 
biographer  said,  "his  close  application  to 
the  nature  of  spiritual  essences  might 
seem  a  presage  of  hie  own  near  approach 
to  a  world  of  spirits." 

He  was  accustomed  to  recommend  to 
his  pupils  the  study  of  pure  mathematics, 
a«  favourable  to  the  virtues  of  patience  and 
perseverance,  and  to  mental  stability  and 
satisfaction,  by  revvarding  labour  with  the 
certainty  of  demonstration.  In  comparing 
the  different  theories  and  hypotheses  of 
philosophy,  he  taught  them  to  guard 
freedom  of  thought,  aiul  search  for  truth 
without  prejudice  or  partiality. 

As  in  theology,  he  had  formed  his  own 
opinions,  not  by  a  blind  admission  of  the 
doctrines  of  any  sect,  but  from  the  Scrip- 
tures, so  he  invited  them  to  examine  the 
expositions  he  gave  them,  and  receive 
them  only  as  far  as  they  were  consistent 
with  the  sacred  text.  Yet  while  he  en- 
couraged fair  investigation,  he  zealously 
infused  and  fortified  the  first  principles 
of  religion,  as  an  antidote  to  both  scepti- 
cism and  bigotry. 
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The  government  established  over  his 
students  was  strict  and  steady.  His 
authority  was  founded  on  reason,  reve- 
rence, and  affection.  He  required  dili- 
gence and  subordination,  resting  his  sway, 
as  far  as  possible,  on  the  heart.  He 
enjoined  that  the  early  morning  hours 
should  be  well  improved,  and  nothing 
suffered  to  interfere  with  stated,  secret 
devotion.  Harmless  recreations  at  proper 
intervals  were  indulged,  while  they  were 
sedulously  restrained  from  whatever  was 
questionable  or  unbecoming.  Whenever 
he  perceived  remissness  in  study,  or  care- 
lessness in  manner,  or  conversation,  he 
gave  admonition  plainly,  but  tenderly. 
He  had  a  peculiar  tact  in  familiar  con- 
versation, of  introducing  subjects  that 
might  lead  them,  by  their  own  remarks, 
to  reprove  themselves.  Of  this  they  were 
often  so  sensible,  as  to  reform  their  own 
conduct,  and  save  him  the  trouble  of  per- 
sonal reproof.  But  where  circumstances 
required  admonition,  he  gave  it  firmly  and 
solemnly,  not  in  anger,  but  in  love.  He 
took  pains  to  convince  the  delinquents 
that  he  delighted  not  in  blame,  but  **  as 
his  beloved  sons,"  he  warned  them.  His 
expostulations  often  drew  tears  from  hearts 
not  apt  to  relent,  while  those  that  trembled 
in  his  own  eye  showed  how  truly  he  grieved 
for  their  faults.  These  interviews  he  closed 
with  solemn  prayer,  and  though  young 
men  of  different  habits,  tempers,  and  pur- 
suits, were  submitted  to  his  guidance,  all 
were  happily  influenced,  and  some  per- 
manently impressed  by  his  mode  of  treat- 
ment 

He  was  a  shining,  consistent  example 
of  the  piety  he  strove  to  promote  in  them. 
His  precepts  had  a  stronger  effect  from 
their  harmonizing  influence  on  his  life 
and  conversation.  He  was  skilful  in 
extracting  from  common  occurrences,  a 
heavenly  essence  and  spirit.  In  lecturing 
on  the  works  of  Nature,  he  ever  directed 
the  young  mind  to  the  great  First  Cause, 
as  the  object  of  adoration  and  love. 

It  was  observed  by  those  around  him, 
that  he  appeared  superior  to  casual  dis- 
appointments and  vexations.  This  self- 
control  enabled  him  to  control  others. 
He  seemed  to  them  as  one  dwelling  in  a 
ealm,  undisturbed  region,  having  his  heart 
fixed  on  the  "  things  unseen  and  eternal," 
of  which  he  delighted  to  discourse.    Those 


who  had  no  predilection  for  serious  sub- 
jects, were  induced  to  listen  by  his  fatherly 
words — '*  My  dear  pupil,  if  anything  I  can 
say  may  be  an  instrument  of  advancing 
your  good,  or  if  I  can  do  anything  to 
promote  your  eternal  welfare,  how  happy 
shall  I  be!" 

Upon  those  who  were  designed  for  the 
ministry,  he  fervently  laboured  to  impress 
the  need  of  devout  preparation,  and  the 
danger  of  unfaithfulness  to  souls.  He 
encouraged  them  to  thorough  and  careful 
study  of  the  Scriptures  in  their  original 
tongues.  As  they  were  in  the  habit  of 
writing  from  memory  his  daily  exposi- 
tions, he  accustomed  them,  once  a-week, 
to  read  to  him  their  separate  transcripts, 
comparing  them,  and  conversing  seriously 
on  the  opinions  they  contained,  that  new 
ideas  might  be  suggested,  and  the  old 
more  firmly  fixed.  Once  a-week,  each 
member  of  the  theological  class  was  re- 
quired in  his  turn  to  analyze  or  explain  a 
portion  of  Scripture,  and  offer  the  solemn 
service  of  prayer,  ere  they  retired  for  the 
night.  These  exercises  he  deemed  import- 
ant, both  to  nourish  their  own  personal 
piety,  and  to  guide  and  give  them  readi- 
ness  for  their  future  work. 

While  he  was  thus  deeply  solicitous  for 
their  religious  improvement  and  progress 
in  the  severer  sciences,  he  was  not  neglect- 
ful of  the  refinements  or  graceful  embel- 
lishments of  education.  Oratory  and 
poetry  received  due  attention,  and  in  their 
written  thoughts  elegance  of  style  was 
required,  as  well  as  clearness  of  argument. 
Fine  elocution  and  correct  emphasis  were 
assiduously  taught,  and  each  pupil  was 
called,  at  a  stated  time,  to  read  aloud 
passages  from  different  and  difficult  authors, 
that  any  defect  in  tone  or  utterance  might 
be  perceived  and  corrected. 

The  untiring  efforts  of  this  conscien- 
tious instructor  were  generally  acknow- 
ledged and  gratefully  appreciated  by  his 
students.  One  of  them,  while  still  under 
his  care,  wrote  home  to  his  parents : — 

"  He  so  well  understands  the  passions 
of  the  mind,  and  has  so  great  an  art  in 
managing  tempers,  that  he  could,  if  he 
designed  it,  easily  send  out  flaming  bigots 
to  almost  any  set  of  principles.  But  he 
is  too  much  a  Christian,  a  scholar,  and  a 
gentleman,  to  be  swallowed  up  by  the 
violence   of  any   party.      His    aim   is   to 
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make  men  of  sense  and  rational  Christ- 
ians ;  and  if  we  fall  short,  it  will  not  be 
his  fault." 

Constant  prayer  for  Divine  assistance 
gave  him  strength  for  his  unresting  and 
responsible  station.  In  all  his  ways  he 
acknowledged  God,  committing  the  minut- 
est concerns  to  his  guidance.  Though  his 
pupils,  as  a  part  of  his  family,  had  the 
privilege  of  joining  in  morning  and  even- 
ing worship,  he  deemed  it  a  duty  to  begin 
and  end  their  daily  studies  with  prayer, 
saying  that  there  were  many  petitions  for 
them,  in  which  the  household  had  no  part. 
When  a  new  student  entered,  he  com- 
mended him  and  his  studies  to  the  smile 
of  an  Almighty  teacher ;  and  when  one 
returned  home,  he  affectionately  besought 
that  the  Divine  blessing  might  go  with 
him.  If  any  of  their  number  were  sick, 
or  in  affliction,  his  tearful  entreaties  at  the 
throne  of  grace  revealed  the  solicitude  and 
sympatliy  of  a  father. 

Out  of  his  large  number  of  pupils  three 
only  died  while  under  his  care.  Then  he 
humbled  himself,  and  bowed  down  as  for 
a  first-born.  With  floods  of  tears  he 
said — "  Let  me  resign  myself,  and  all  that 
is  dear  to  me,  into  the  hand  of  God.  It  is 
the  Lord  !  Let  Him  do  what  seemeth  Him 
good."  Besides  his  public  discourses  on 
these  occasions  of  bereavement,  ^  he  gave 
most  pathetic  private  ones  to  his  pupils 
from  Job :  "  He  cometh  forth  like  a 
flower,  and  is  cut  down."  From  Solomon  : 
"  Remember  the  days  of  darkness ; " 
and  from  the  reply  of  the  mourning  Shun- 
ammite :  "  It  is  well." 

An  address  of  his  at  their  return  from 
one  of  these  obsequies,  on  the  happiness 
of  heaven,  where  parting  and  weeping  are 
unknown,  greatly  affected  his  sorrowing 
and  beloved  pupils. 

While  thus  active  for  the  good  of  others, 
and  in  the  prime  of  strength  and  useful- 
ness, he  became  the  victim  of  a  fatal  fever. 
The  last  evening  of  his  life  but  one,  as  he 
sat  in  his  chair,  he  seemed  to  doze ;  and 
suddenly  awaking,  spoke  with  animation 
of  extraordinary  music  that  had  cheered 
him,  more  melodious  and  delightful  than 
any  he  had  ever  heard  or  conceived.  Was 
it  a  prelude  of  the  celestial  symphony  he 
was  so  soon  to  join  ? 

On  the  4th  of  March,  1707,  at  the  age 
of  thirty-four,  he  was  removed  from  earth. 


Short  was  his  term ;  yet  he  had  accom- 
plished more  than  many  who  reach  the 
boundary  of  threescore  and  ten.  What 
a  scene  of  mourning  did  that  desolate 
house  present  !  An  aged  father  and 
mother,  who  rested  on  him  as  the  prop  of 
their  declining  days  ;  an  affectionate  wife, 
who  had  been  united  to  him  but  a  few 
years  ;  two  infant  sons,  unable  to  com- 
prehend their  loss;  thirty  pupils  who 
loved  him  as  their  father;  a  family, 
deprived  of  its  head  ;  a  flock  without  a 
shepherd.  Eew  ever  had  more  true  tears 
shed  at  their  death,  and  few  have  better 
deserved  them.  We  cannot  too  strongly 
recommend  a  careful  study  of  the  cha- 
racter and  life  of  this  excellent  man. 


The  Sea  a  Great  Cemetery.— The  sea 
is  the  largest  of  cemeteries,  and  its  slum- 
berers  sleep   without  a  monument.      All 
other  graveyards,  in  all  other  lands,  show- 
some  symbol   of  distinction  between  the 
great  and   small,  the  rich  and  the  poor  ; 
but  in  that  ocean  cemetery  the  king  and 
the  clown,  the  prince  and  the  peasant,  are 
alike  undistinguished.      The   same   wave 
rolls  over  all— the  same  requiem  by  the 
minstrelsy  of  the  ocean  is  sung  to  their 
honour.      Over   their   remains    the   same 
storm  beats  and  the  same  sun  shines ;  and 
there,  unmarked,  the  weak  and  the  power- 
ful, the  plumed  and  the  unhonoured,  wili 
sleep   on    until   awakened   by    the    same 
trump  when  the  sea  will  give  up  its  dead. 
I  thought  of  sailing  over  the  slumbering 
but  devoted  Cookman,  who,  after  his  brief 
but  brilliant  career,  perished  in  the  Presi- 
dent—over the  laughter-loving  Power,  who 
went  down  in  the  same  ill-fated  vessel  we 
may  have  passed.     In  that  cemetery  sleeps 
the  accomplished  and  pious  Fisher;  but 
where  he  and  thousands   of  others  of  the 
noble  spirits  of  the  earth  lie  no   one  but 
God  knoweth.     No  marble  rises  to  point 
out  where   their   ashes   are   gathered,    or 
where  the  lover  of  the  good  or  wise  can  go 
and  shed  the  tear  of  sympathy.     Who  can 
tell  where  lie  the  tens  of   thousands   of 
Africa's  sons  who  perished  in  the  "middle 
passage?"     Yet  that    cemetery  hath   the 
ornaments  of  Jehovah.    Never  can  I  forget 
my  days  and  nights  as  I  passed  over  the 
noblest  of   cemeteries  '  without   a   single 
human  monument. — /?.  T.  S. 
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BOOKS  AND  WRITING  OF  THE 
GREEKS  AND  ROMANS. 

BY    CHARLES  WILLIAMS. 

The  books  of  the  Greeks  and  Romans 
were  written  on  long  rolls  of  parchment, 
or  sheets  of  papyrus  connected  by  glue. 
This  long  roll  of  paper  or  parchment  was 
fitted  at  each  end  to  a  wooden  roller.  The 
reader  wound  that  part  of  the  roll  which 
he  had  perused  on  to  the  left-hand  roller, 
and  unrolled  the  next  page  from  the  right- 
hand  roller,  proceeding  thus  until  he 
reached  the  end  of  the  volume.  The 
writing  was  arranged  in  lines  which  ran 
lengthwise  along  the  roll,  and  were  divided 
into  columns  or  pages  of  a  convenient 
width.  The  back  of  the  roll  was  stained, 
usually  of  a  saffron  colour,  and  the  volume 
provided  with  a  yellow  or  purple  parch- 
ment  case.  The  ends  of  the  rollers  were 
often  ornamented  with  carved  bosses,  and 
a  label  bearing  the  title  was  affixed  to  the 
roll.  The  ink  for  writing  was  similar  to 
the  Indian  ink  in  use  among  ourselves, 
and  was  prepared  either  from  lamp-black 
or  the  dye  of  the  cuttle-fish.  Red  ink 
was  also  employed.  The  pea  was  formed 
from  a  reed,  split  and  shaped  much  like 
our  own  quills.  The  booksellers  in  Rome 
were,  of  course,  few  when  compared  with 
the  same  class  in  a  modern  town ;  but 
their  numbers  were  great,  from  the  fact 
that  they  not  only  sold  books,  but  also 
transcribed  them.  Both  nations  had  their 
nublic  and  private  libraries,  and  the  value 
of  some  collections  was  immense.  The 
books  in  a  library  were  arranged  in  cedar- 
wood  presses  round  the  walls. 

The  ordinary  apparatus  for  writing  con- 
sisted of  thin  wooden  tablets,  overlaid  on 
one  side  with  a  coat  of  wax,  on  which  the 
letters  were  traced  by  indentation  with  a 
pointed  metal  pencil,  or  style.  The  waxen 
side  of  each  tablet  was  furnished  with  a 
rim,  to  prevent  the  characters  from  rub- 
bing. Two  tablets,  commonly,  and  some- 
times three,  were  bound  together  so  as  to 
form  a  small  book  ;  and  when  three  were 
united,  the  centre  leaf  had  a  layer  of  wax 
on  both  sides.  The  frames  were  pierced 
with  holes,  and  when  the  letter  oi  memo- 
landum  was  finished,  tiie  adjacent  edges 
of  the  closed  tablets  were  bound  together 


by  a  thread  passed  through  the  holes, 
knotted  and  secured  by  a  seal  of  simple 
wax.  The  signets  used  for  impression 
were  cut  in  various  devices  ;  and  this  en- 
graving of  gems  is  an  art  in  which  the 
Greeks  and  Romans  excelled  most  highly. 
Some  tablets  have  been  discovered  in  which 
the  writing  ran  from  right  to  left.  The 
custom  of  using  wax  tablets  again  appears 
in  the  middle  ages. 

In  their  contrivances  for  measuring 
time,  the  ancients  were  strikingly  deficient. 
The  length  of  their  hours  depended  on 
that  of  the  day,  inasmuch  as  they  divided 
the  space  between  sunrise  and  sunset  into 
twelve  equal  portions.  Even  their  sun- 
dials were  but  imperfect ;  and  the  clep- 
sydrae  or  hour-glasses,  in  which  thje  flow 
of  water,  not  of  sand,  was  the  measure  of 
time,  were  very  inaccurate,  in  spite  of  all 
improvements  effected  in  them.  They 
were  at  first  constructed  of  bronze  or 
earthenware,  but  afterwards  of  glass. 
Ctesibius,  an  Alexandrian  mathematician, 
invented  a  kind  of  water-clock,  B.  C.  136, 
in  which  the  dropping  of  water  turned 
various  wheels,  and  raised  a  small  statue, 
which  pointed  to  the  hours.  But  the 
great  element  of  inaccuracy,  the  imequal 
flow  of  the  liquid,  was  manifestly  present 
in  this  contrivance.  Punctuality  among 
the  ancients  must  have  been  no  more  than 
a  coincidence  of  guesses,  and  the  conse- 
quences of  this  must  have  been  serious  in 
the  ordinary  affairs  of  life. 


Friar  Bacon's  Prophecy. — "Bridges," 
says  he,  **  unsupported  by  arches,  can  be 
made  to  span  the  foaming  current ;  man 
shall  descend  to  the  bottom  of  the  ocean 
safely  breathing,  and  treading  with  Arm 
step  on  the  golden  sands  never  brightened 
by  the  light  of  day.  Call  but  the  secret 
powers  of  Sol  and  Luna  into  action,  and 
behold  a  single  steersman,  sitting  at  the 
helm,  guiding  the  vessel  which  divides 
the  waves  with  greater  rapidity  than  if  she 
had  been  filled  with  a  crew  of  mariners 
toiling  at  the  oars.  And  the  loaded 
chariot,  no  longer  encumbered  with  the 
panting  steeds,  darts  on  its  course  witi* 
relentless  force  and  rapidity.  Let  the 
pure  and  simple  elements  do  thy  labours ; 
bind  the  eternal  elements,  and  yoke  them 
to  the  same  plough." 
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OBSERVATIONS    ON    NATURAL    PHILOSOPHY. 

{Continued  from  page  6.. 

Pneumatics. — General  Relations  of  the  Air— Its  connection  with  Motion  and  Organization 

— Limited  Extent — Constittition — Compressibility — Causes  which  Limit  the  Atmosphere 

Its  Variable  Densities — Propoi-tionality  of  its  Elastic  Force  and  Pressure. 

A  very  superficial  knowledge  of  those  parts  of  the  world  to  which  man  has  access 
readily  leads  to  their  classification  under  three  separate  heads— the  Air,  the  Sea,  and  the 
solid  Eartli.     This  was  recognized  in  the  infancy  of  science  ;  for  the  four  elements  of 
antiquity  were  tlie  divisions  which  we  have  mentioned,  and  Fire. 

Natural  Philosophy  or  Physical  Science,  which,  in  its  extended  acceptation 
means  the  study  of  all  the  phenomena  of  the  material  world,  mav  commence  its  investi- 
gations with  any  objects  or  any  facts  whatever.  By  pursuing  these,  in  their  conse- 
quences and  connections,  all  the  discoveries  which  the  human  mind  has  made  in  this 
department  of  knowledge  might  successively  be  brought  forward.  But  when  we  are 
left  to  select  at  pleasure  our  point  of  commencement,  it  is  best  to  follow  the  most 
natural  and  obvious  course.  All  the  advances  made  in  our  times  by  the  most  eminent 
philosophers,  and  our  powers  of  appreciating  and  understanding  them,  depend  on  clear- 
ness of  perception  of  the  great  fundamental  facts  of  science— a  perspicuity  which  can 
never  arise  from  mere  abstract  reasonings  or  from  the  unaided  operations  of  the  human 
intellect,  but  which  is  the  natural  consequence  of  a  familiaritv  with  absolute  facts 
Ihese  serve  us  as  our  points  of  departure,  and  in  the  more  difficult  regions  of  science 
they  are  our  points  of  reference— often  by  their  resemblances,  and  even  by  their 
difterences,  making  plain  what  would  otherwise  be  incomprehensible,  and  spreadino-  a 
light  over  wnat  would  otherwise  be  obscure.  "^ 

In  the  three  divisions  of  material  objects,  which  are  so  strikingly  marked  out  for  us 
by  Nature,  we  find  traits  that  are  eminently  characteristic.  All  our  ideas  of  perma- 
nence and  duration  have  a  convenient  representation  in  the  solid  crust  of  the  earth, 
the  mountains,  and  valleys,  and  shores  of  which  retain  their  position  and  features  un- 
altered for  centuries  together.  But  the  air  is  the  very  type  and  emblem  of  variety,  and 
the  direct  or  indirect  source  of  almost  every  motion  we  see.  It  scarce  ever  presents  to 
us,  twice  in  succession,  the  same  appearance  ;  for  the  winds  that  are  continually 
traversing  it  are,  to  a  proverb,  inconstant,  and  the  clouds  that  float  in  it  exhibit  every 
possible  colour  and  shape.  It  is,  in  reality,  the  grand  origin  or  seat  of  all  kinds  of 
terrestrial  motions.  Storms  in  the  sea  are  the  consequences  of  storms  in  the  air,  and 
even  the  flowing  oi  rivers  is  the  result  of  changes  that  have  transpired  in  the  atmo- 
spnere.  '■ 

But  the  interest  connected  with  it  is  far  from  ending  here.  The  atmosphere  is  the 
bii-thplace  of  a  1  those  numberless  tribes  of  creation  which  constitute  the  vegetable 
and  animal  worul  It  is  of  materials  obtained  from  it  that  plants  form  their  dtfferent 
structures  and  therefore  from  ii  that  all  animals  indirectly  derive  their  food.  It  is 
the  nourisher  and  supporter  of  life,  and  in  those  processes  of  decay  which  are  con- 
tinually taking  place  during  the  existence  of  all  animals,  and  which  after  death  totally 
resolve  their  bodies  into  other  forms,  the  air  receives  the  products  of  those  putrefactive 
changes,  and  stores  them  up  for  future  use.  Ar.d  it  is  one  of  the  most  splendid  dis- 
coyeries  ot  our  times  that  these  very  products  which  arise  from  the  destruction  of 
animals,  are  those  which  are  used  to  support  the  life  and  develop  the  parts  of  plants. 
Ihey  pass  therefore,  m  a  continual  circle— now  belonging  to  the  vegetable,  and  now  to 
the  animal  world  ;  they  come  from  the  air,  and  to  it  they  again  are  restored. 


Ik    V 
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It  is  not,  therefore,  the  beautiful  blue  colour  which  the  air  possesses,  and  which 
people  commonly  call  the  sky,  or  the  points  of  light  which  seem  to  be  in  it  at  night,  or 
the  moving  clouds  which  overshadow  it  and  give  it  such  varied  and  fantastic  appear- 
ances, or  even  those  more  imposing  relations  which  bring  it  in  connection  with  the 
events  of  life  and  death,  which  alone  invest  it  with  a  peculiar  claim  on  the  attention  of 
the  student.  Connected  as  it  is  with  the  commonest  of  every-day  facts,  it  furnishes  us 
with  some  of  our  most  appropriate  illustrations — those  simple  facts  of  reference  of 
which  I  have  already  spoken,  and  to  which  we  involuntarily  turn  when  we  come  to 
investigate  the  more  difficult  natural  phenomena. 

Astronomical  considerations  show  that  the  atmosphere  does  not  extend  to  an  inde- 
finite region,  but  surrounds  the  earth  on  all  sides  to  an  altitude  of  about  fifty  miles. 
Compared  with  the  mass  of  the  earth  its  volume  is  quite  insignificant;  for  as  it  is 
nearly  four  thousand  miles  from  the  surface  to  the  centre  of  the  earth,  the  whole  depth 
of  the  atmosphere  is  only  about  one-eightieth  part  of  that  distance.  Upon  a  twelve- 
inch  globe,  if  we  were  to  place  a  representation  of  the  atmosphere,  it  would  have  to  be 
less  than  the  tenth  of  an  inch  thick. 

Seen  in  small  masses,  atmospheric  air  is  quite  colourless  and  perfectly  transparent. 
Compared  with  water  and  solid  substances,  it  is  very  light.  Its  parts  move  among  one 
another  with  the  utmost  facility.  Chemists  have  proved  that  it  is  not,  as  the  ancients 
supposed,  an  elementary  body,  but  a  mixture  of  many  other  substances.  It  is  enough 
at  present  for  us  to  know  that  its  leading  constituents  are  two  gases,  which  exist  in  it 
in  fixed  quantities — they  are  oxygen  and  nitrogen — but  other  essential  ingredients  are 
present  in  a  less  proportion,  such  as  carbonic  acid  gas,  and  the  vapour  of  water. 

Atmospheric  air  is  taken  by  natural  philosophers  as  the  type  of  all  gaseous  bodies, 
because  it  possesses  their  general  properties  in  the  utmost  perfection.  Individual 
gases  have  their  special  peculiarities — some,  for  example,  are  yellow,  some  green,  some 
purple,  and  some  red. 

The  first  striking  property  of  atmospheric  air  which  we  encounter,  is  the  facility 
with  which  the  volume  of  a  given  quantity  of  it  can  be  changed.  It  is  highly  com- 
pressible and  perfectly  elastic.  A  quantity  of  it  tied  tightly  up  in  a  bladder  or  India- 
rubber  bag,  is  easily  forced,  by  the  pressure  of  the  hand,  into  a  less  space.  The 
material  properties  of  the  air,  and  its  compressibility,  are  simultaneously  illustrated  by 
the  experiment  of  the  diving-bell,  described  under  Fig  6.  A  vessel  forced  with  its 
mouth  downward  under  water,  permits  the  water  to  enter  a  little  way,  because  the  air 
contained  in  the  vessel  occupies  less  space  under  the  pressure  ;  but  as  soon  as  the 
vessel  is  again  brought  to  the  surface  of  the  water,  the  air  within  it  expands  to  its 
original  bulk. 

This  ready  compressibility  and  expansibility  may  be  shown  in  many  other  ways. 
Thus,  if  we  take  a  glass  tube,  Fig  10  with  a  bulb,  h,  at  its  upper  end,  the 
lower  end  being  open  and  dipping  into  a  vessel  of  water,  c,  and  having 
previously  partially  filled  the  tube  with  water  to  the  height,  a,  it  will  be 
found,  on  touching  the  bulb  with  snow,  or  by  pouring  on  it  ether,  or  by 
cooling  it  in  any  manner,  that  the  included  air  collapses  into  a  less  bulk. 
It  is  therefore  compressible,  and  on  warming  the  bulb  with  the  palm  of  the 
hand,  the  air  is  at  once  dilated. 

It  is  this  quality  of  easy  expansibility  and  compressibility  which  distin- 
guishes all  gaseous  substances  from  solids  and  liquids.  It  is  true  the  same 
_  property  exists  in  them,  but  then  it  is  to  a  far  less  degree.  On  the  hypo- 
Fi'o-,  JO.  thesis  that  material  bodies  are  formed  of  particles  which  do  not  touch  one 
another,  but  are  maintained  by  attractive  and  repulsive  forces  at  determinate  distances, 
it  would  appear  that,  in  a  gas  like  atmospheric  air,  the  repulsive  quality  predominates 
over  the  attractive  ;  while  in  solids  the  attractive  force  is  the  most  powerful,  and  in 
liquids  the  two  are  counterbalanced. 

Again,  as  respects  relative  weight,  the  gases,  as  a  tribe,  are  by  far  the  lightest  of 
bodies ;  and,  indeed,  it  is  among  them  that  we  find  the  lightest  substance  in  Nature 
—hydrogen  gas.     They  are,  moreover,  the   only  perfectly  elastic  substances  that  we 
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know.  Thus,  a  quantity  of  atmospheric  air  compressed  into  a  metal  reservoir  will 
regain  its  original  volume  the  moment  it  has  the  opportunity,  no  matter  how  great 
may  be  the  space  of  time  since  it  v^^as  first  shut  up. 

Under  a  relaxation  of  pressure  this  perfect  elasticity  displays  itself  in 
producing    the  expansion  of  a  gas.     If  a  bladder,  partially  full  of  at- 
mospheric air,  be  placed  under  an  air-pump  receiver,  as  the  pressure  is 
removed  it  dilates  to  its  full  extent,  and  might  even  be  burst  by  the 
elastic  force    of  the  air  confined  within.     The  force  with  which  this  ^^s, 
expansion  takes  place  is  very  well  displayed  by  putting  the  bladder  in^ 
a  frame,  as  shown  in  Fig.  12,  and  loading  it  with  heavy  weights  ;  as  it     ' 
expands  by  the  spring  of  the  air,  it  lifts  up  all  the  weights.  Fig.  ii. 

If  we  were   to  imagine  a  given  volume   of  gas  placed  in  an    immense  vacuuni,    or 

under  such  circumstances  that  no  extraneous    agency  could  act  upon 

it,  it  is  very  clear  that  its  expansion  would  be  indefinitely  great — 

the  repulsive   force  of  its    own    particles    predominating   over  their 

attraction,  and  there  being  nothing  to  limit  their  retreat  from   one 

another.    But  when  a  gaseous  mass  surrounds  a  solid  nucleus,  the  case 

is  different — an  expansion  to  a  determinate  and  to  a  limited  extent  is 

the  result.  And  these  are  the  circumstances  under  which  the  earth  and 

every  planet   surrounded  by  an  elastic  atmosphere  exists ;  for  in  the  i_ 

same  way  that  our  globe  compels  an  unsupported  body  to  fall  to  its   ^^t 

surface,  and  makes  projectiles  as  bomb-shells  and  cannon-shot — no         Fig.  12. 

matter  what  may  have  been  the  velocity  with  which  they  were  urged — return  to  the 

ground,  so  the  same  attractive  force  restrains  the  indefinite  expansion  of  the  air,  and 

keeps  the  atmosphere,  instead  of  diffusing  away  into  empty  space,  imprisoned  all  round. 

Besides  this  cause,  gravitation  to  the  earth,  a  second  one,  for  the  limited  extent  of 

the  atmosphere,  may  also  be  assigned— contraction,  arising  from  cold.     Observation 

has  shown  that,  as  we  rise  to  greater  altitudes  in  the  air,  the  cold  continually  increases ; 

and  gases,  in  common  with    all   other    forms  of  body,  are  condensed  by  cold.     The 

attempt  at  unlimited    expansion   which    the    atmosphere,    by    reason   of  its  gaseous 

constitution  exerts,  is,  therefore,  kept  in  bounds  by  two  causes— the  attractive  force  of 

the  earth  and  cold— and  accordingly  its  altitude  does  not  exceed  fifty  miles. 

From  the  circumstance  that  air  is  thus  a  compressible  body,  we  might  predict  one  of 
the  leading  facts  respecting  the  constitution  of  the  atmosphere— it  is  of  unequal  densities 
at  different  heights.  Those  portions  of  it  which  are  down  below  have  to  bear  the  weight 
of  the  whole  superincumbent  mass  ;  but  this  weight  necessarily  becomes  less  and  less 
as  we  advance  to  regions  which  are  higher  and  higher;  for  in  those  places,  as  there  is 
less  air  to  press,  the  pressure  must  be  less.  And  all  this  is  verified  by  observation. 
The  portions  which  rest  on  the  ground  are  of  the  greatest  density,  and  the  density 
steadily  diminishes  as  we  rise.  [These  facts  may  be  illustrated  by  the  following  simple 
experiment.  Take  four  bags  of  wool  and  place  them  one  above  the  other.  It  will  then 
be  evident  that  the  lowest  bag  is  compressed  by  the  other  three  above  it,  while  the  bag 
that  is  placed  upon  the  top  is  entirely  uncompressed.  Now  it  is  thus  with  the  particles 
of  which  the  air  is  composed,  for  we  find  that  at  the  earth's  surface  the  air  is  denser 
than  on  the  top  of  a  mountain.— W.T.K.]  Moreover,  a  little  consideration  will  assure 
us  that  there  is  a  very  simple  relation  between  the  pressure  which  the  air  exerts  and  its 
elastic  force.  Consider  the  condition  of  things  in  the  air  immediately  around  us : 
if  its  elastic  force  were  less,  the  weight  of  the  superincumbent  mass  would  crush  it  in  ; 
if  greater,  the  pressure  could  no  longer  restrain  it,  and  it  would  expand.  It  follows, 
therefore,  in  the  necessity  of  the  case,  that  the  elastic  force  of  any  gas  is  neither  greater 
nor  less,  but  precisely  equal  to  the  pressure  which  is  upon  it. 
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CPIAPTER  IV. 

WEIGHT    AND    PRESSUKE    OF    THE    AIR. 

Besci-'iption  of  the  Air-pump — Its  Action — Limited  Exhaustion — Fundamental  fact  that  Air 
has  tueight — Relative  weight  of  other  Gases — Weight  gives  rise  to  j)ressure — Experiments 
illustrating  the  Pressure  of  the  Air. 

In  the  year  1560,  Otto  Guericke,  a  German,  invented  the  air-pump,  and  exhibited 
a  number  of  very  striking  experiments  before  the  Emperor  Ferdinand  III.  This- 
incident  forms  an  epoch  in  physical  science. 

Otto  Guericke's  instrument  was  imperfect  in  construction  and  difficult  of  manage- 
ment. The  apparatus  required  to  be  kept  under  water.  More  convenient  machines- 
have  therefore  been  devised.  The  following  is  a 
description  of  one  of  the  most  simple  : — Upon 
a  metallic  basis,  h  h,  Fig.  13,  are  fastened  two 
exhausting  syringes,  a  a,  which  are  worked  by 
means  of  a  handle,  b,  the  two  screw  colurmis, 
e  e,  aided  by  the  cross  piece,//,  tightly  com- 
pressing them  into  their  places.  A  jar,  c, 
called  a  receiver,  the  mouth  of  which  is  care- 
fully ground  trxie,  is  placed  on  the  plate  of 
the  pump,  h  h,  which  is  formed  of  a  piece  of 
metal  or  glass  ground  quite  flat.  This  pump- 
plate  is  perforated  in  its  centre,  from  which 
air-tight  passages  lead  to  the  bottom  of  each 
syringe,  and  when  the  handle,  h,  is  moved,  the 
syringes  withdraw  the  air  from  the  interior 
of  the  jar.  From  the  same  central  perforation 
there  is  a  third  passage,  which  can  be  opened 
or  closed  by  the  screw  at  g,  so  that  when  the 
experiments  are  over,  by  opening  it,  the  air 
can  be  readmitted  into  the  interior  of  the  receiver. 

So    far  as  its   exterior  parts   are    concerned,   this  air-pump  consists   of   a  pair    of 

syringes  Avorked  by  a  handle,  and  producing 
exhaustion  of  the  interior  of  a  jar,  with  a 
vent  which  can  be  closed  or  opened  for  the 
readmission  of  air. 

The  syringes  are  constructed  exactly  alike. 
The  glass  model,  represented  in  Fig.  14,  ex- 
hibits their  interior  ;  each  consists  of  a  cylin- 
der, a  a,  the  interior  of  which  is  made  per- 
fectly true,  so  that  a  piston,  p,  introduced  at 
the  top  may  be  pushed  to  the  bottom,  and, 
indeed,  work  up  and  down  without  any  leak- 
age. There  is  a  hole  made  through  the  piston, 
p,  and  over  it  a  valve  is  laid.  This  consists 
of  a  flexible  piece  of  membrane, — as  leather, 
silk,  &c., — which  being  placed  on  the  aper- 
ture, opens  in  one  direction  and  closes  in 
the  other.  Such  a  valve  is  in  the  piston,  and 
there  is  another  one,  c,  resting  on  an  aperture 
in  the  bottom  of  the  cylinder. 

To  understand  the  action  of   this   instru- 
ment,  let  us    suppose  a    glass  globe,  full    of 
atmospheric  air,  to  be  fastened  air  -  tight  to 
the  bottom  of  such  a  syringe,  and  the  pis- 
ton then  lifted  to  the  top  of  the  cylinder.     As  it  moves  without  leakage,  it  would 
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evidently  leave  a  vacuum  below  it  wei-e  it  not  that  the  air  in  the  globe,  exerting  its 
elastic  force,  pushes  up  the  valve,  c,  and  expands  into  the  cylinder.  In  this  way, 
therefore,  by  the  upward  movement  of  the  piston,  a  certain  quaiitity  of  air  comes  out 
of  the  globe  and  fills  the  cylinder.     The  piston  is  now  depressed  :    the  moment  it 

begins  to  descend,  the  valve,  c,  which  leads  into 
the  globe  shuts ;  and  now^  as  the  piston  conies 
down  it  condenses  the  air  below  it,  and  as  this  air 
is  condensed,  it  resists  exerting  its  elastic  force. 
The  piston-valve,  p,  under  these  circumstances,  is 
pushed  open,  and  the  compressed  air  gets  away  into 
the  atmosphere.  As  soon  as  the  piston  has  reached 
the  bottom  of  the  cylinder,  all  the  air  has  escaped, 
and  the  process  is  repeated  precisely  as  before.  The 
action  in  the  syringe  is,  therefore,  to  draw  out  from 
the  globe  a  certain  quantity  of  air  at  each  upward 
movement,  and  expel  this  quantity  into  the  air  at 
each  downward  movement. 

For  reasons  connected  with  the  great  pressure 
of  the  air,  and  also  for  expediting  the  process  of 
exhaustion,  two  syringes  are  commonly  used.  To 
their  pistons  are  attached  rods  which  terminate  in 
racks,  h  h;  between  these  is  placed  a  toothed 
wheel,  which  is  turned  on  its  axis  by  the  handle,  its 
teeth  taking  into  the  teeth  of  the  racks.  When  the 
handle  is  set  in  motion  and  the  wheel  made  to  re- 
volve, it  raises  one  of  the  pistons,  and  at  the  same 
time  depresses  the  other.  The  ends  of  these  racks 
are  seen  in  Fig.  14.  The  wheel  is  included  in  the 
transverse  wooden  bar,//,  Fig.  13. 

By  the  aid  of  this  invaluable  machine  numerous 
striking  and  important  experiments  may  be  made. 
'The  form  described  here  is  one  of  the  most  simple,  and  by  no  means  the  most  perfect. 
For  the  higher  purposes  of  science,  more  complicated  instruments  have  been  contrived, 
in  which,  with  the  utmost  perfection  of  workmanship,  the  valves  are  made  to  open 
by  the  movements  of  the  pump  itself,  and  do  not  require  to  be  lifted  by  the  elastic 
.force  of  the  air.  In  such  pumps,  a  far  higher  degree  of  rarefaction  can  be  obtained. 
No  air-pump,  no  matter  how  perfect  it  may  be,  can   ever  make  a  perfect  vacuum,  or 

withdraw  all  the  air  from  its  receiver.  The 
removal  of  the  air  depends  on  the  expan- 
sion of  what  is  left  behind  and  there  m.ust 
always  be  that  residue  remaining  which  has 
forced  out  the  portion  last  removed  by  the 
action  of  the  syringes. 

The   fundamental    fact    in    the    science    of 
Pneumatics    is,  that   atmospheric  ah'  is  a  heavy 
body,  and  this  may  be  proved   in  a  very   satis- 
factory manner  by  the  aid  of  the  pump.    Let 
there  be  a  glass  flask,  a,   Fig.    15,  the  mouth 
of  which  is  closed  with   a  stop-cock,  through 
which  the   air  can  be  removed.     If  from  this 
fiask  we  exhaust  all  the  air,  and  then  equipoise 
it  with  weights  at  a  balance,  as  soon   as   the 
stop-cock  is  opened  and  the  air  allowed  to  rush 
in,  the  flask  preponderates.    By  adding  weights 
in  the  opposite   scale,  we  can  determine  how  much  it  requires  to  bring  the  balance 
■back  to  equilibrio,  and  therefore  what  is   the  weight  of  a   volume  of  air  equal  to  the 
capacity  of  the  flask. 
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Upon  the  same  principles  we  can  prove  that  all  gases,  as  well  as  atmospheric  air, 
have  weight.  It  is  only  requisite  to  take  the  exhausted  flask,  and  having  counter- 
poised it  as  before,  screw  it  on  to  the  top  of  a  jar,  a,  Fig.  16,  containing  the  gas  to  be 
tried.  On  opening  the  stop-cocks,  h  c,  the  gas  flows  out  of  the  jar  and  fills  the  flask, 
which,  being  removed,  may  be  again  counterpoised  at  the  balance,  and  the  weight  of 
the  gas  filling  it  determined.  There  are  very  great  differences  among  gases  in  this 
respect. 

[The  following  Table  will  show  the  respective  weights  of  equal  quantities  by  mea- 
sure of  several  elastic  fluids,  including  those  which  are  of  the  greatest  importance  on 
account  of  their  frequent  occurrence,  and  the  valuable  purposes  to  which  they  have 
been  applied : 


! 

Weight  of               Specific 
100  cubic  inches.         Gravity. 

1 

Atmosplieric  aiv    

30-  5  grains.         i        1- 

Oxvcren  eras 

33-  S 
29-25 
46-  6 
2-12 
46-  5         „ 
76-  3 

16-  9        „ 
29-  6 
IS-  8 

1111 
0-972 
1-527 
0-069 
1-529 
2-500 
0-555 
0-972 
0-519 

Nitrogen  gas  

Nitrous  oxide , 

HvdroEren  cas 

Carbonic  acid 

Clilorine  gas    

Sub-carburetted  hydrogen ... 
Carburetted  hydror^en 

Stenni    

{MoffatVs  ''Boy's  Book  of  Science,"  p.  192.) 
The  specific  gravity  of  the  atmosphere  being  the  standard  with  which  the  density  of 
all  gaseous  substances  is  compared,  it  is  considered  as  unity.  "  At  30  Bar.  and  32*^, 
it  is  769'4  times  lighter  than  water,  and  10,462  than  mercury:  or  at  62°,  815  times 
lighter  than  water,  and  11,065  times  lighter  than  mercury.  The  knowledge  of  its 
exact  weight  is  an  essential  element  in  many  physical  and  chemical  researches,  and 
has  been  determined  with  very  great  care  by  Prout,  who  finds  that  100  cubic  inches  of 
pure  and  dry  atmospheric  air  at  60°  and  SO  Bar.  weigh  31*011/  grains. — Turner's 
''Elements  of  Cheimstnj,"  page  263. 

From  the  fact  that  the  air  has  weight,  it  necessarily  follows  that  it  exerts  pressure 
on  all  those  portions  that  are  in  the  lower  regions,  having  to  sustain  the  weight  of  the 
masses  above.  And  not  only  does  this  hold  good  as  respects  the  aerial  strata  them- 
selves, it  also  holds  for  all  objects  immersed  in  the  air.  In  most  cases,  the  resulting 
pressure  is  not  detected,  because  it  takes  effect  equally  in  all  directions,  and  pressures 
that  are  equal  and  opposite  mutually  neutralize  each  other. 

But  when  by  the  air-pump  we  remove  the  pressure  from  one  side  of  a  body,  and  still 
allow  it  to  be  exerted  on  the  other,  we  see  at  once  abundant 
evidence  of  the  intensity  of  this  force.  Thus, 
if  we  take  a  jar.  Fig.  17,  open  at  both  ends, 
and  having  placed  it  on  the  pump  -  plate, 
lay  the  palm  of  the  hand  on  the  mouth  of  it  : 
on  exhausting  the  air,  the  hand  is  pressed  in 
firm  contact  with  the  jar,  so  that  it  cannot  be 
lifted  without  the  exertion  of  a  very  consider- 
able force. 

In  the  same  way,  if  we  tie  over  a  jar  a  piece  of  bladder, 
and  allow  it  to  dry,  it  assumes,  of  conrse,  a  perfectly  horizontal  position  ;  but  on 
exhausting  the  air  within  very  slightly,  it  becomes  deeply  depressed,  and  is  soon 
burst  inward  with  a  loud  explosion.  This  simple  instance  illustrates,  in  a  very 
satisfactory  way,  the  mode  in  which  the  pressure  of  the  air  is  thus  rendered  obvious  ; 
for  so  long  as  the  jar  was  not  exhausted,  and  had  air  in  its  interior,  the  downward 
pressure  of  the  atmosphere  could  not  force  the  bladder  inward,  nor  disturb  its  position 
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in  any  manner :  for  any  such  disturbance  to  take  place,  the  pressure  must  overcome 
the  elastic  force  of  the  air  within,  which  resists  it,  pressing  equally  in  the  opposite 
way.  But  on  the  removal  of  the  air  from  the  interior,  the  pressure  above  is  no 
longer  antagonized,  and  it  takes  effect  at  once  by  crushing  the  bladder. 


Fig.  19. 


CHAPTER  V. 

THE    PRESSURE    OF    THE    AIR. 

The  Magdehurgh  Hemispheres  —  Water  supported  by  Air  —  The  Pneumatic  Trough  — 
Description  of  the  Barometer — Cause  of  its  Action — Different  kinds  of  Barometers — 
Measurement  of  Accessible  Heights. 

Many  beaixtiful  experiments  establish  the  fact  that  the  atmosphere  presses,  not  only 
in  the  downward  direction,  but  also  in  every  other  way.  Thus,  if  we 
take  a  pair  of  hollow  brass  hemispheres,  a  b,  Fig.  19,  which  fit  together 
without  leakage,  by  means  of  a  flange,  and  exhaust  the  air  from  their 
interior  through  a  stop-cock  affixed  to  one  of  them,  it  will  be  found  that 
they  cannot  be  pulled  apart,  except  by  the  exertion  of  a  very  great 
force.  [In  order  to  make  the  contact  more  perfect,  the  edges  of  the 
hemispheres  are  rubbed  with  grease  previous  to  the  air  being  ex- 
hausted.— W.  T.  K.]  Now  it  does  not  matter  whether  the  handles  of 
these  hemispheres  are  held  in  the  position  represented  in  the  figure,  or 
turned  a  quarter  way  round,  or  set  at  any  angle  to  the  horizon,  they 
adhere  with  equal  force  together ;  and  the  same  power  which  is  required 
to  pull  them  asunder  in  the  vertical  direction,  must  also  be  exerted  in  all  others. 
This,  therefore,  proves  that  the  pressure  of  the  air  takes  effect  equally  in  every  direc- 
tion, whether  upward,  or  downward,  or  laterally. 

[This  experiment  merits  recollection,  because  it  was  one  of  the  first  which  drew 
attention  to  the  material  nature  and  properties  of  the  air,  and  it  astonished  the  world. 
Otto  de  Guericke,  of  Magdehurgh,  the  inventor,  had  hemispheres  made  a  foot  in 
diameter  ;  and  once  when  he  exhausted  them,  on  the  occasion  of  a  public  exhibition, 
six  coach-horses  of  the  Emperor  were  unable  to  pull  them  asunder. — Arnotfs  *'  Ele- 
ments  of  Physics,  3rd  Edition,  p.  321." 

Two  small  hemispheres  of  copper  were  exhausted  and  placed  between  four  strong 
dray-horses ;  but  they  could  not  separate  them  although  dragging  in  opposite  direc- 
tions for  about  half  an  hour. — W.  T.  K.] 

Take  a  wine-glass,  and  having  filled  it  entirely  with  water,  place  over  its  mouth  a 
slip  of  writing-paper.  If  the  wine-glass  be  inverted,  it  will  be  seen  that  the  fluid  is 
supported,  the  paper  neither  dropping  off  nor  the  water  flowing  out.  This  remarkable 
result  illustrates  the  doctrine  of  the  upward  pressure  of  the  air.  Nor  does  it  even 
require  that  a  piece  of  paper  should  be  used,  provided  the  glass  has  the 
proper  form.  Thus,  let  there  be  a  bottle,  a,  Fig.  20,  in  the  bottom  of 
which  there  is  a  large  aperture,  b.  If  the  bottle  be  filled  with  water,  and 
its  mouth  closed  by  the  finger,  the  water  will  not  flow  out,  but  remain 
suspended.  And  that  this  result  is  due  to  the  upward  pressure  of  the 
air  is  proved  by  moving  the  finger  a  little  on  one  side,  so  as  tJ  let  the 
air  exert  its  pressure  on  the  top  as  well  as  the  bottom  of  the  water,  which 
immediately  flows  out. 

If  we  take  ajar,  a,  Fig.  21,  and  having  filled  it  full  of  water,  invert 
it,  as  is  represented,  in  a  reservoir,  or  trough  ;  for  the  reason  explained  in 
reference  to  Fig.  19,  the  water  will  remain  suspended  in  the  jar.  Such  an  arrange- 
ment forms  the  pneumatic  trough  of  chemists.  It  enables  them  to  collect  the  various 
-gases  without  intermixture  with  atmospheric  air ;  for  if  a  pipe,  ©r  tube,  through  which 
such  a  gas  is  coming  be  depressed  beneath  the  mouth  of  the  jar  a,  so  that  the 
bubbles  may  rise  into  the  jar,  they  will  displace  the  water,  and  be  collected  in  the 
upper  part  without  any  admixture. 
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If  in  this  experiment  we  use  mercury  instead  of  water,  the  same  phenomenon  ensues 

the  mercury  being  supported  by  the  pressure  of  the  air.     Now  it  niight  be  inquired,  as 

tb.e  atmospliere  only  extends  to  a  certain  altitude,  and  there- 
fore presses  with  a  weight  which,  though  great,  must  neces- 
sarily   be    limited,    whether    that   pressure    could    sustain    a 
column  of  mercury  of  an  unlimited  length  ?     If  we  take  a 
jar  a  yard  in  length,  and  fill  it  with  mercury,  and  invert  it 
in   a  trough.,  it  will  be  seen  that  the   mercury  is  not    sup- 
ported, but  that  it  settles  from  the  top  and  descends  until  it 
reaches  a  point  which  is  about  thirty  inches  above  the  level 
of  the  mercury  in  the  trough.     Of  course,  as  nothing  has 
been  admitted,  there  must  be  a  vacant  space  or  vacuum  be- 
tween the  top  of  the  mercury  and  the  top  of  the  jai*. 
This  experiment,  which,  as  we  are  soon  to  see,  is  a  very  important  one,  is  commonly 
made  with  a  tube,  a,  b,  Fig.  22,  instead  of  a  jar — the  tube  being  more  manageable,  and 
containing  less  mercury.     It  should  be  at  least  thirty-two  inches  long, 
and  being  filled  with  quicksilver,  may  be  inverted  in  a  shallow  dish  con- 
taining the  same  metal,  c.     It  is  convenient  to  place  at  one  side  of  the 
tube  a  scale,  d,  divided  into  inches,  these  inches  being  counted  from  the 
level  of  the  mercury   in   the  dish,  c.     Such  an  instrument  is  called   a 
Barometer,  or  measurer  of  the  pressure  of  the  air. 

Let  us  briefly  investigate  the  agencies  which  operate  in  the  case  of 
this  instrument.  If,  having  closed  the  mouth  of  the  tube,  b,  with  the 
finger,  we  lift  it  out  of  the  dish,  c,  it  will  be  found  that  we  must  exert  a 
considerable  degree  of  force  in  order  to  sustain  the  column  of  mercury, 
which  presses  against  the  finger  with  its  whole  weight,  and  tends  to  push 
it  avv-ay.  Consequently,  the  mercury  is  continually  exerting  a 
tendency  to  flow  out,  and  therefore  two  forces  are  in  operation  ; 
on  the  one  hand,  the  weight  of  the  mercury  attempting  to  flow 
out  of  the  tube  into  the  dish  ;  and  on  the  other,  the  weight 
or  pressure  of  the  atmosphere  attempting  to  push  the  mercury  up  in  the 
tube.  If  the  pressure  of  the  air  were  greater,  it  would  push  the  mercury 
higher ;  if  less,  the  mercury  would  flow  out  to  a  corresponding  extent. 
Thus,  the  length  of  the  mercurial  column  equilibrates  the  pressure  of  the 
air,  and  we  therefore  say  that  the  atmospheric  pressure  is  equal  to  so  many 
inches  of  mercury. 

That  the  whole  thing  depends  on  the  pressure  of  the  air  may  be 
beautifully  proved  by  putting  the  barometer  under  a  tall  air-pump 
receiver,  as  represented  in  Fig.  23,  and  exhausting.  As  the  pres- 
sure of  the  air  is  reduced,  the  mercurial  column  falls;  and  if  it 
were  possible  to  make  a  perfect  vacuum  by  such  means,  the  mer- 
cury would  sink  in  the  tube  to  its  level  in  the  dish.  On  re- 
admitting the  air  the  mercury  rises  again,  and  when  the  original 
pressure  is  regained  it  stands  at  the  original  level. 

There  are  many  difterent  forms  of  barometers,  such  as  the 
straight,  the  syphon,  &c.,  but  the  principle  of  all  is  the  same.  The 
scale  must  uniformly  commence  at  the  level  of  the  mercury  in  the 
reservoir.  Now  it  is  plain  that  this  level  changes  v/ith  the  height 
of  the  column  ;  for  if  the  metal  flows  out  of  the  tube  it  raises  the 
level  in  the  reservoir,  and  vice  versa.  In  every  perfect  barometer, 
means,  therefore,  should  be  had  to  adjust  the  beginning  of  the 
scale  to  the  level  for  the  time  being.  In  some  barometers,  as  in 
that  represented  in  Fig.  24,  this  is  done  by  having  the  mercury 
in  a  cistern  with  a  moveable  bottom,  and  by  turning  the  screw  V,  the  level 
can  be  precisely  adjusted  to  that  of  the  ivory  point,  a. 

(To  be  continued. J 
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25.  It  is  usual  to  speak  of  a  vessel  or 
apartment  v/hich  contains  air  only,  as 
empty.  It  is  easy  to  show,  however,  that 
the  so-called  empty  space  is  in  reality  full, 
and  that  the  matter  it  contains  is  just  as 
capahle  of  being  weighed,  transferred,  and 
i-endered  sensible  by  its  resistance  to  other 
bodies,  as  any  other  form  of  matter.  If 
we  plunge  a  bell-glass  or  inverted  tumbler 
into  water,  holding  its  mouth  horizontally 
downwards,  we  shall  find  a  resistance  to  its 
descent,  which  arises  from  the  air  confined 
within  it.  The  water  will  rise  in  the  vessel 
to  a  certain  height,  which  varies  with  the 
degree  of  pressure  we  apply.  The  deeper 
Ave  sink  the  glass,  the  higher  will  the  water 
rise  in  its  interior,  and  the  less  space  will 
the  air  occupy :  as  we  diminish  the  pres- 
sure, the  air,  by  its  elasticity,  returns  to 
its  former  dimensions,  and  entirely  dis- 
places the  water. 

26.  Elasticity  of  the  Air. — Suppose  the 
two  tight-bottomed  hollow  cylinders  a  and 
h,  in  the  annexed  figure,  to  be  filled  with 


air :  if  we  fit  a  plug  so  tightly  to  the  sides 
of  both,  that  no  air  can  pass  between  it  and 
the  sides  of  the  cylinder,  and  then  try  to 
force  down  this  plug  by  pressure  on  the 
stem,  we  shall  find  a  resistance  to  its  down- 
ward motion.  The  plug,  or  piston,  as  it 
is  called,   descends  indeed,  but   with  in- 


creasing resistance  as  it  goes  down  ;  auu. 
if  the  pressure  be  removed,  it  returns  to  it-i 
former  position,  suddenly  and  with  force. 
"We  have  thus  demonstrated  not  only  that 
the  air  is  a  material  substance,  offering 
resistance,  but  also,  that  it  is  an  elastic 
substance,  capable  of  compression  to  an 
indefinite  extent,  and  of  restoration  to  its 
former  condition  on  the  withdrawal  of  the 
pressure, 

27.  The  elasticity  of  the  air  may  also  be 
shown  by  placing  the  piston  in  h,  in  the 
position  represented  in  the  drawing,  the  air 
beneath  it  being  in  the  same  state  of  pres- 
sure as  that  above  ;  if  we  now  attempt  to 
raise  the  piston,  the  air  which  before  filled 
only  one-half  of  the  cylinder,  will  expand 
and  fill  the  whole  ;  and  this  would  be  the 
case,  if  at  the  commencement  of  the  expe- 
riment only  one-thousandth  part  of  the 
vessel  contained  air.  The  tension  of  the 
expanded  portion,  as  it  is  termed,  would 
then  be  only  one-thousandth  part  of  ordi- 
nary air  at  the  earth's  surface.  We  thus 
learn  that  air,  and  also  many  other  gases, 
are  perfectly  elastic  ;  although,  as  we  shall 
see  further  on,  there  are  a  number  of  gases 
which  can,  by  great  cold  and  pressure,  be 
reduced  to  liquids,  and  some  of  them  even 
to  a  solid  form. 

28.  Air-Pump. — The  remarks  just  made 
serve  also  to  explain  the  principle  and 
construction  of  the  common  air-pump, 
an  instrument  of  great  importance  to 
science.  In  order  to  make  an  air-pump 
of  one  of  the  cylinders  already  described, 
it  is  necessary  only  to  open  a  communica- 
tion in  the  bottom  of  the  cylinder  with 
some  vessel  from  which  we  wish  to  remove 
the  air,  and  also  to  open  a  hole  in  the 
piston  communicating  with  the  external 
air.  Each  of  the  holes  is  covered  with  a 
little  flap  or  lid  of  leather  or  oiled  silk, 
fitting  the  orifice  closely,  and  called  a 
valve.  Both  these  valves  open  freely  in  au 
upward  direction,  but  the  lower  one  is 
tightly  closed  by  the  least  downward  pres- 
sure. 

29.  Vacuum. — The  space  produced  by 
exhausting  the  air  is  called  a  vacuum,  or 
empty  space;  a  perfect  vacuum,  however, 
cannot  be  formed  in  this  way,  although  the 
air-pump  can  produce  an  exhaustion  which 
answers  all  the  purposes  of  science  and  art. 
Many  forms  of  the  air-pump  are  in  use, 
all,   however,    depending  upon   the   prin- 
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ciples  explained.  One  of  tlie  most  common 
is  that  in  which  two  pistons  are  so  ar- 
ranged (see  fig.  in  section  2(i)  as  to  work  up 
and  down  alternately,  being  moved  by  a 
winch  and  toothed  wheel.  Sometimes  the 
cylinders  are  formed  of  heavy  glass  tubes, 
which  enable  the  student  to  see  the  manner 
in  which  the  piston  and  valves  move,  and 
better  to  understand  the  operation.  The 
air-pump  depends  entirely  oa  the  elasticity 
of  t;ie  air  for  its  successful  operation. 
30.  Lmo  of  Mariotte. — The  volume  or  hulk 
of  air,  at  a  given 
temperature,  de- 
pends on  the 
pressure  to  which 
it  is  subject,  or 
in  other  words, 
the  volume  of  iJte 
air  is  always  in- 
versely as  Ihe  pres- 
sure, while  the 
density  is  directly 
as  the  pressure. 
This  is  called  the 
]avf  of  Mariotte, 
who  was  the  first 
accurately  to  de- 
monstrate it  by 
experiments.  The 
annexed  figure 
shows  the  simple 
apparatus  used 
by  him  for  this 
purpose.  It  is  a 
glass  tube  turned 
up  and  sealed  at 
the  lower  end  :  a 
graduated  scale 
of  equal  parts  is 
attached  to  it. 
Mercury  is  pour- 
ed into  the  0})en 
end  of  this  tube 
so  as  to  rise  just 
to  the  first  hori- 
zontal line,  and 
a  portion  of  air 
of  the  ordinary 
elasticity  is  thus 
enclosed  in  the 
short  limb  of  9 
inches.  Now  if 
mercury  be  pour- 
ed into  the  longer 
leg,  so  that  it  may  stand  at  30  Inches  (83) 
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above    the  level    of 
shorter   leg,  it   will 

weight  on  the  included  air,  which  will  then 
be  found  to  occupy  4^  inches,  only  lialf  of 
its  former  space.  If,  in  like  manner,  the 
column  of  mercury  be  increased  to  twice 
this  length,  its  pressure  on  the  included 
air  v/ill  be  tripled,  and  the  space  occupied 
by  it  will  be  reduced  to  one-third,  and  so 
on  in  simple  proportion. 

31.  Weight  of  the  Atmosphere. — It  has 
been  abundantly  shown  by  the  experiments 
already  explained,  that  the  air  has  weight. 
The  first  movement  of  the  air-pump  will 
fix  the  air-glass  on  the  plate  of  the  pump, 
and  after  a  tolerable  exhaustion  is  produced, 
great  force  will  be  required  to  remove  the 
jar,  and  the  pump  itself  may  often  be  lifted 
by  it.  The  power  that  holds  the  air-jar 
down  is  only  the  weight  of  the  air  pressing 
upon  the  upper  side  of  the  glass,  wiiile  that 
pressure  is  removed  from  the  inside  of  the 
glass  by  the  action  of  the  pump ;  an  up- 
vv'ard  pressure  is  also  exerted  upon  the 
under  side  of  the  board  or  plate  of  the 
pump,  thus  co-operating  with  the  down- 
ward pressure  upon  the  glass  receiver. 
The  leather  by  which  boys  raise  large' 
stones  and  bricks  acts  in  the  same  way. 
The  leather  adheres  to  the  stone  only  be- 
cause the  air  is  pressed  out  from  the 
surfaces  of  contact,  and  rests  with  all  its 
weight  on  the  upper  side.  The  difi[iculty 
which  we  experience  in  raising  our  feet 
from  a  wet  clay  soil  is  due,  in  a  degree,  to 
tlie  same  cause ;  and  if  the  air  could  be 
perfectly  removed  from  beneath  our  feet, 
we  should  be  as  firmly  and  immovably 
planted  on  the  earth  as  a  well-rooted  tree. 

The  weight  of  the  air  is  also  well  shown 
by  the  bursting  of  a  piece  of  bladder-skin 
tied  tightly  over  the  mouth  of  an  open  jar 
on  the  plate  of  the  air-pump.  As  tlie 
pump  is  worked,  the  flat  surface  of  the 
bladder  becomes  more  and  more  concave, 
and  at  length  bursts  inward  with  a  smart 
explosion.  The  same  accident  would  be- 
fall the  glass  jars  used  on  the  air-pump,  if 
they  were  not  made  of  strong  glass,  and 
arched  in  form.  Thin  square  glass  bottles 
are  blown  purposely  to  show  this,  and 
burst  under  the  air-pump,  being  either 
crushed  inward  by  removing  the  air,  or 
bursting  outward  by  the  expansion  of  the 
contained  air,  when  they  are  surrounded 
by  a  vacuufn. 
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32.  AVe  can  also  determine  the  weight 
of  the  air  by  exliausting  a  small  glass 
globe  fitted  by  a  stop-cock  to  the  pump. 
Suppose  such  a  globe  to  hold  100  cubic 
inches  of  air  at  the  medium  temperature 
and  pressure  :  if  we  weigh  it  before  and 
after  exhaustion,  we  shall  find,  if  the 
vacuum  be  perfect,  that  it  has  lost  nearly 
31  grains  of  weight,  which  it  regains  on 
allowing  the  air  to  enter  ;  hence  we  learn 
that  100  cubic  inches  of  air  weigh  about 
SI  grains.  By  using  other  gases  besides 
air,  we  ascertain  by  a  similar  experiment 
their  relative  weights  and  specific  gravities, 
(4-9,  and  figure  in  the  same  section). 

33.  Barometer. — The  Barometer  is  an  in- 
strument by  which,  on  principles  just 
explained,  we  actually  measure  the  weight 
of  the  atmosphere.  This  instrument  was 
invented  a.d.  1643,  by  a  celebrated  Italian 
philosopher,  named  Torricelli.  Philoso- 
phers up  to  this  time,  when  called  to  ex- 
plain the  phenomena  of  the  atmosphere 
and  the  rise  of  water  in  a  common  j^jump, 
had  contended  themselves  with  saying  that 
"Nature  abhors  a  vacuum  ;"  but  a  well- 
digger  in  Florence  informed  Torricelli, 
that  he  could  raise  water  in  a  pump  only 
33  feet,  and  this  philosopher  at  once  rea- 
soned, that  if  nature  abhorred  a  vacuum, 
there  was  no  reason  why  she  should  cease 
to  abhor  it  when  it  was  more  than  33  feet 
high.  He  inferred  that  this  column  of 
water  must  be  equal  in  weight  to  the 
entire  height  of  an  atmospheric  column 
of  equal  size.  To  prove  this  experiment- 
ally, it  was  only  necessary  to  use  a  fluid 
so  much  heavier  than  water  as  to  bring 
the  height  of  the  column  down  to  con- 
venient dimensions.  Mercury,  which  is 
13|  times  heavier  than  water,  was  the  fluid 
selected.  A  strong  glass  tube  about  3  feet 
long,  sealed  at  one  end,  was  filled  with 
mercury.  The  finger  being  placed  on  the 
open  end  as  a  stopper,  the  tube  was  in- 
verted, and  the  mouth  immersed  in  a  small 
vessel  of  mercury.  On  withdrawing  the 
finger  the  mercury  in  the  tube  sank  a  cer- 
tain distance,  oscillated  vip  and  down,  and 
finally  came  to  rest  at  the  height  of  about 
30  inches  from  the  surface  of  the  mercury 
in  the  outer  vessel.  The  empty  space 
above  the  mercury  is  the  most  perfect 
vacuum  that  can  be  produced,  and  is 
called  the  Torricellian  vacuum,  in  honour  of 
the  discoverer  of  the  barometer.     If  water 


were  employed  instead  of  mercury,  it  would 
require  a  tube  about  33  feet  long. 

34.  Determination  of  the  Pressure  of  the 
Atmosphere. — Water  and  mercury  are  sup- 
ported at  these  respective  heights  by  the 
weight  or  pressure  of  the  air  on  the  surface 
of  the  fluid.  Such  a  column  of  mercury 
becomes  thus  an  exact  counterpoise  for 
the  weight  of  the  atmosphere.  If  the  tube 
had  the  area  of  one  inch  exactly,  and  the 
mercury  in  the  barometer  tube  stood  at 
30  inches,  we  should  find  that  fifteen 
pounds  of  mercury  would  be  required  to 
fill  the  tube.  The  pressure  of  the  air,  then, 
on  the  surface  of  the  mercury,  is  capable 
of  supporting  a  column  of  that  metal 
weighing  fifteen  pounds.  This  is  also  the 
weight  of  a  column  of  air  of  the  same  size, 
reaching  to  the  supposed  limits  of  the 
atmosphere.  Iwery  square  inch  of  the 
surface  of  land  or  sea  is  therefore  subject 
to  a  pressure  equal  to  iifteen  pounds,  or  to 
a  cohmm  of  mercury  30  inches  in  height. 
A  man  of  ordinary  size  has  a  surfa-ce  of 
about  15  square  feet,  and  he  must  con- 
sequently sustain  a  pressure  on  his  body 
of  about  15  tons.  This  prodigious  load  he 
bears  about  with  him  unconsciously,  be- 
cause the  mobility  of  the  particles  of  air 
causes  it  to  bear  with  equal  force  on  every 
part  of  his  body,  beneath  his  feet  as  well 
as  on  his  head,  and  in  the  inner  cavities 
as  well  as  on  the  outer  surface ;  if  it  were 
not  so,  great  inconvenience  and  even 
death  must  result.  We  can  easily  feel  the 
pressure  of  the  atmosphere  on  our  own 
persons,  by  placing  one  of  our  hands  over 
the  mouth  of  an  air-jar,  when  a  single 
stroke  of  the  pump  will  firmly  fix  the  hand, 
which  seems  drawn  in  by  what  we  are 
accustomed  to  call  suction,  but  which  we 
now  see  to  be  only  the  external  pressure 
of  the  atmosphere.  On  letting  the  air  in 
again,  we  cease  to  feel  this  sensation,  be- 
cause the  balance  or  equilibrium  of  pres- 
sure is  restored. 

^5.  The  pressure  of  the  air  at  the  surface 
is  not  a  constant  quantity.  This  is  shown 
by  the  barometer,  the  mercury  in  which 
will  be  found  to  vary  in  height  at  different 
times  as  much  as  2  or  2^  inches  between 
one  extreme  and  another.  The  fact  is,  that 
the  quantity  of  air  varies  from  time  to 
time  at  the  same  places,  owing  to  meteo- 
rological causes.  The  inconvenience  which 
travellers  have  experienced  in   ascending 
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high  mountains  has,  it  is  said  on  good 
authority,  been  very  much  exaggerated. 
The  heart  continues  its  action  under  a  di- 
minished external  pressure,  and  no  serious 
■consequences,  it  is  believed,  ever  follow, 
is  the  bursting  of  blood-vessels  or  lesion  of 
ihe  lungs,  as  some  have  asserted.  On  the 
summit  of  Chimborazo,  Baron  von  Hum- 
boldt found  that  his  barometer  had  sunk 
13  inches  11  lines,  and  the  same  philo- 
sopher descended  into  the  sea  in  a  diving- 
bell,  until  the  mercurial  column  rose  to 
45  inches ;  he  consequently  has  safely 
experienced  a  change  of  31  inches  of 
pressure  in  his  own  person. 

Limits  of  the  Atmosphere — A  person  who 
has  risen  in  a  balloon,  or  on  a  mountain, 
to  the  height  of  2*705  miles,  or  14,282 
feet,  has  passed  through  one-half  of  the 
entire  weight  of  the  air,  and  finds  his 
barometer  to  indicate  this  by  standing  at 
15  inches.  The  upper  limits  of  the  atmo- 
sphere cannot  be  accurately  determined, 
but  it  is  supposed,  from  the  observations 
of  astronomers,  to  be  about  45  miles  high. 
We  may  judge,  then,  how  extremely  thin 
or  rare  the  upper  portions  must  be,  when 
we  have  one-half  of  its  entire  weight 
within  less  than  three  miles  of  the  earth's 
surface. 


II. 


HINTS  TO  TEACHERS. 

BY    DAVID    P.    PAGE. 
-EXCITING    INTEREST    IN    STUDY. 


It  is  ever  an  interesting  question  to  the 
teacher,  and  one  which  he  should  consider 
with  great  care — '*  How  can  I  excite  an 
interest  amongmy  pupils  in  their  studies  ?" 
The  intelligent  teacher  feels  that  this  is 
ihe  great  question  ;  for  he  foresees  that  if 
lie  fails  here,  his  difficulty  in  governing 
his  school  will  be  very  much  increased. 
He  therefore  turns  his  attention  with  deep 
solicitude  to  the  motives  he  may  present, 
and  the  methods  he  may  employ  to  awaken 
and  keep  alive  the  interest  of  the  school. 

If  he  has  reflected  at  all  upon  the  sub- 
ject, he  has  already  arrived  at  the  convic- 
tion, that  it  is  necessary  for  the  good  of 
all  concerned  that  the  interest  awakened 
should  be  an  abiding  one  ;  that  it  should 
not  only  not  abate  during  the  term  of 
school,  but  continue — nay,  grow  stronger 
and  stronger — even  after  school-days  have 


passed  away.  There  is,  probably,  no  greater 
mistake  in  education,  than  that  of  raisino- 
in  school  an  artificial  excitement,  which 
may  aid,  perhaps,  in  securing  better  atten- 
tion, but  which  will  do  nothing  toward 
putting  the  mind  into  such  a  state,  that  it 
will  press  on  in  the  pursuit  of  knowledge 
even  after  the  living  teacher  has  closed 
his  labours. 

The  higher  principles  of  our  nature 
being  aroused  with  difficulty,  are  too  apt 
to  be  neglected  by  the  teacher,  and  thus 
they  remain  in  their  original  feebleness ; 
while  he  contents  himself  with  appealing 
to  our  lower  characteristics, — thus  doing 
a  lasting  injury  by  unduly  cultivating  and 
strengthening  them,  at  the  same  time  that 
he  awakens  after  all  but  a  temporary  in- 
terest. 

Incentives  to  Study — Eimdation.  —  The 
teacher  will  find,  in  a  greater  or  less 
degree,  in  the  mind  of  every  child,  the 
principle  of  Emulation.  It  is  a  question 
very  much  debated  of  late,  What  shall  he 
do  with  it?  Much  has  been  said  and 
written  on  this  question,  and  the  ablest 
minds,  both  of  past  ages  and  the  present, 
have  given  us  their  conclusions  respecting 
it ;  and  it  often  increases  the  perplexity 
of  the  young  teacher  to  find  the  widest 
diiference  of  opinion  on  this  subject  among 
men,  upon  whom,  in  other  things,  he 
would  confidingly  rely  for  guidance. 
Why,  asks  he,  why  is  this  ?  Is  there  no 
such  thing  as  truth  in  this  matter  ?  or 
have  these  men  misunderstood  each  other? 
When  they  have  written  with  so  much 
ability,  and  so  much  earnestness, — some 
zealously  recommending  emulation  as  a 
safe  and  desirable  principle  to  be  encou- 
raged in  the  young,  and  others  warmly 
denouncing  it  as  altogether  unworthy  and 
improper, — have  they  been  thinking  of  the 
same  thing?  Thus  perplexed  with  con- 
flicting opinions,  he  is  thrown  back  upon 
his  own  reflection  for  a  decision ;  or,  what 
is  more  common,  he  endeavours  to  find 
the  truth  by  experimenting  upon  his  pupils. 
He  tries  one  course  for  one  term,  and  a 
different  one  the  next ;  repeats  both  during 
the  third,  and  still  finds  himself  unsettled 
as  he  commences  the  fourth.  Meantime 
some  of  his  experiments  have  wrought  out 
a  lasting  injury  upon  the  minds  of  his 
pupils ;  for,  if  every  teacher  must  settle 
every  doubt  by  new  experiments  upon  his 
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classes,  the  progress  that  is  made  in  the 
science  and  art  of  teaching  must  be  at  the 
untold  expense  of  each  new  set  of  chil- 
dren; — just  as  if  the  young  doctor  could 
take  nothing  as  settled  by  the  experience 
of  his  predecessors,  but  must  try  over 
again  for  himself  the  effects  of  all  the 
various  medical  agents,  in  order  to  decide 
whether  arsenic  does  corrode  the  stomach 
and  produce  death — whether  cantharides 
can  be  best  applied  inwardly  or  outwardly 
— whether  mercury  is  most  salutary  when 
administered  in  ounces  or  grains,  or  whe- 
ther repletion  or  abstinence  is  preferable 
in  a  fever !  When  such  is  the  course  of  a 
y®ung  practitioner  in  a  community,  who 
does  not  confidently  expect  the  church- 
yard soon  to  become  the  most  populous 
district,  and  the  sexton  to  be  the  most 
thrifty  personage  in  the  town,  unless, 
indeed,  he  too  should  become  the  subject 
of  experiment  ? 

But  is  there  not  a  good  sense  and  a 
bad  sense,  associated  with  the  term  Emula- 
tion ; — and  have  not  these  eager  disputants 
fallen  into  the  same  error,  in  this  matter, 
that  the  two  knights  committed,  when 
they  immolated  each  other  in  a  contest 
about  the  question  whether  a  shield  was 
gold  or  silver,  when  each  had  seen  hzit  one 
side  oj  it?  I  incline  to  the  opinion  that 
this  is  the  case, — and  that  those  who  wax 
so  warm  in  this  contest,  would  do  well  to 
give  us  at  the  outset  a  careful  definition  of 
the  terra  Emulation,  as  they  intend  to 
use  it.  This  would,  perhaps,  save  them- 
selves a  great  deal  of  toil,  and  their  readers 
a  great  deal  of  perplexity. 

Now,  it  seems  to  me,  the  truth  on  this 
question  lies  within  a  nutshell.  1.  If 
emulation  means  a  desire  for  improvement, 
progress,  growth, — an  ardent  wish  to  rise 
above  one's  present  condition  or  attain- 
ments,— or  even  an  aspiration  to  attain  to 
eminence  in  the  school  or  in  the  world,  it 
is  a  laudable  motive.  This  is  self-emulation. 
It  presses  the  individual  on  to  surpass 
himself.  It  compares  his  present  condi- 
tion with  what  he  would  be — with  what 
he  ought  to  be ;  and  "  forgetting  those 
things  which  are  behind,  and  reaching 
forth  unto  those  which  are  before,  he 
presses  towards  the  mark  for  the  prize." 
*'  An  ardour  kindled  by  the  praiseworthy 
examples  of  others,  inciting  to  imitate 
them,  or   to  equal,  or  even   excel  them, 


without  the  desire  of  depressing  them,"  is 
the  sense  in  which  the  apostle  uses  the 
term  [Romans  xi.  14]  when  he  says  :  "  If 
by  any  means  I  may  provoke  to  emulation 
them  which  are  my  flesh,  and  might  save 
some  of  them."  If  this  be  the  meaning  of 
emulation,  it  is  every  way  a  worthy  prin- 
ciple to  be  appealed  to  in  school.  This 
principle  exists  to  a  greater  or  less  extent 
in  the  mind  of  every  child,  and  may  very 
safely  be  strengthened  by  being  called 
by  the  teacher  into  lively  exercise  ;  pro- 
vided always,  that  the  eminence  is  sought 
from  a  desire  to  be  useful,  and  not  from  a 
desire  of  self-glorification. 

2.  But  if  emulation,  on  the  other  hand, 
means  a  desire  of  surpassing  others,  for  the 
sake  of  surpassing  them  ;  if  it  be  a  disposi- 
tion that  will  cause  an  individual  to  be  as 
well  satisfied  with  the  highest  place,  whe- 
ther he  has  risen  above  his  fellows  by  his 
intrinsic  well-doing,  or  they  have  fallen 
below  him  by  their  neglect ;  if  it  puts 
him  in  such  a  relation  to  others  that  their 
failures  will  be  as  gratifying  to  him  as  his 
oum  success ;  if  it  be  a  principle  that  prompts 
the  secret  wish  in  the  child  that  others 
may  miss  their  lessons,  in  order  to  give 
him  an  opportunity  to  gain  applause  by  a 
contrast  with  their  abasement, — then  with- 
out doubt,  it  is  an  unworthy  and  unholy 
principle,  and  should  never  be  encou- 
raged, or  appealed  to  by  the  teacher.  It 
has  no  similitude  to  that  spirit  which 
prompts  a  man  to  "  love  his  neighbour  a? 
himself."  It  has  none  of  that  generosity 
which  rejoices  in  the  success  of  others. 
Carried  out  in  after  life,  it  becomes  ambi- 
tion, such  as  fired  the  breast  of  a  Napoleon, 
who  sought  a  throne  for  himself,  though 
he  waded  through  the  blood  of  millions  to 
obtain  it. 

It  is  to  this  principle  that  the  apostle, 
before  quoted,  alludes,  when  he  classes 
emulation  with  the  "  works  of  the  flesh, 
of  the  which  things,  I  tell  you  before,  as 
I  have  told  you  in  times  past,  that  they 
which  do  such  things  shall  not  inherit  the 
kingdom  of  God."  It  is  of  this  principle 
that  the  Commentator,  Scott,  remarks : — 
**  This  thirst  for  human  applause  has 
caused  more  horrible  violations  of  the 
law  of  love,  and  done  more  to  desolate 
the  earth,  than  even  the  grossest  sensu- 
ality ever  did." 

Thus  Emulation  is  a  term  which  indicates 
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a  very  good,  or  a  very  bad  thing,  according 
to  the  definition  we  give  it.  In  one  view 
of  it,  the  warnaest  aspirings  to  i-ise  are 
consistent  with  a  generous  wish  that 
others  may  rise  also.  It  is  even  compati- 
ble with  a  heartfelt  satisfaction,  in  its 
possessor,  at  the  progress  of  others,  though 
they  should  outstrip  him  in  his  upward 
course.  It  is  the  spirit  which  actuates  all 
true  Christians,  as  tliey  wend  their  way 
heavenward,  rejoicing  the  more  as  they 
Und  the  way  is  thronged  with  those  who 
hope  to  gain  an  immortal  crown. 

In  the  otiier  view  of  it,  we  see  men 
actuated  by  selfishness  mingled  with 
pride,  inquiring,  in  the  spirit  of  those 
mentioned  in  Scripture,  "  Who  among  us 
shall  be  the  greatest  ?"  We  everywhere 
see  men  violating  these  sacred  injunctions 
of  Divine  wisdom  :  "  Let  no  man  seek  his 
own,  but  every  man  another's  wealth." — 
"  Let  nothing  be  done  through  strife  or 
vain-glory;  but  in  lovv^liness  of  mind,  let 
each  esteem  other  better  than  themselves." 
— "  In  honour  preferring  one  another." 

If  such  be  the  true  pictures  of  emula- 
tion, in  both  the  good  and  the  bad  sense, 
certainly  teachers  cannot  hesitate  a  mo- 
ment as  to  their  duty.  They  may  appeal 
to  the  principle  first  described, — cultivate 
and  strengthen  it;  and,  in  so  doing,  they 
may  be  sure  they  are  doing  a  good  work. 
Eut,  unless  they  intend  to  violate  the 
teachings  of  common  sense,  and  the  higher 
teachings  of  Christianity,  /  know  not  how 
they  can  appeal  to  ike  principle  of  emulation 
us  defined  in  the  second  case. 

But  it  may  be  urged  that  the  teacher 
will  find  emulation,  even  in  this  latter 
sense,  existing  in  human  nature;  that  he 
cannot  get  rid  of  it  if  he  will ;  that  it  will 
be  one  of  the  most  active  principles  to 
which  he  can  resort  in  arousing  the  mind 
to  exertion ;  and,  furthermore,  that  it  has 
been  appealed  to  by  many  of  the  most 
eminent  teachers  time  out  of  mind. 

To  this  it  is  replied,  that  it  is  not  dis- 
puted that  children  are  selfish  :  and  that 
this  selfishness  may  indeed  be  made  a 
powerful  instrumentality  in  urging  them 
forward  to  the  attainment  of  a  temporary 
end.  But  does  the  existence  of  selfish- 
ness prove  that  it  needs  cultivation  in  the 
human  character?  And  will  the  end, 
when  attained,  justify  the  means  ?  Is  the 
end,   whatever   it  may    be,  if  attained   at 


such  a  cost,  a  blessing  to  be  desired? 
Will  not  the  heart  sufier  more  than  the 
head  will  gain  ? 

It  may  be  further  urged,  that  the  child 
will  find  the  world  full  of  this  principle 
when  he  leaves  the  school ;  and  why,  it  is 
asked,  should  he  at  school  be  tlirown  into 
an  unnatural  position?  I  answer,  that 
evil  is  not  to  be  overcome  by  making 
evil  moie  prevalent ;  and  thougii  there 
may  be  too  much  of  self-seeking  in  the 
world,  that  is  the  very  reason  why  the 
teacher  should  not  encourage  its  growth. 
The  more  true  Christianity  prevails  in  the 
world,  the  less  there  will  be  of  that  spirit 
which  rejoices  at  another's  halting;  hence 
I  am  convinced  that  the  teacher  should  do 
nothing  to  make  that  spirit  more  prevalent. 

Nor  is  it  essential  to  the  progress  of  the 
pupil,  even  temporarily,  since  there  are 
other  and  worthier  principles  which  can 
be  as  successfully  called  into  action.  If 
we  look  carefully  at  the  expediency  of  thus 
stimulating  the  mind,  we  find,  that  after 
the  first  trial  of  strength,  many  become 
disheartened,  and  fall  behind  in  despair. 
It  will  soon  be  obvious,  in  a  class  of 
twenty,  who  are  the  few  that  will  be  likely 
to  surpass  all  others  ;  and  therefore  all  the 
others,  as  a  matter  of  course,  fall  back 
into  envy,  perhaps  into  hopeless  indif- 
ference. Who  has  not  seen  this  in  a  class 
in  spelling,  for  instance,  where  the  strife 
was  for  the  ''head"  of  the  class,  but 
where  all  but  two  or  three  were  quite  as 
well  satisfied  with  being  at  the  "foot?" 
It  does  not  then  accomplish  the  purpose 
for  which  it  is  employed;  and  since  those 
who  are  aroused  by  it  are  even  more 
injured  than  those  who  are  indifierent, 
their  undesirable  qualities  being  thus 
strengthened,  the  opinion  is  entertained 
that  those  teachers  are  the  most  wise,  who 
bend  their  ingenuity  to  find  some  other 
means  to  awaken  the  minds  of  the  chil- 
dren under  their  charge. 

From  what  has  been  said,  then,  Emtila- 
tion  is  to  be  recognized  or  repudiated 
among  the  incentives  of  the  school-room, 
according  to  the  signification  we  assign  to 
the  term.  AVe  have  in  so  many  cases  seen 
the  advantage  of  exciting  a  proper  spirit 
of  emulation  in  the  young,  that  we  cannot 
too  strenuously  urge  its  adoption.  A  word 
of  encouragement,  judiciously  timed,  will 
always  have  a  beneficial  effect. 
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I.— LESSONS   IN    EIIENCH. 

Grammar  is  the  art  of  speaking  and 
■writing  a  language  correctly.  To  speak  a 
language  is  to  convey  our  thoughts  in  that 
language  by  means  of  articulate  sounds. 
To  write  a  language  is  to  convey  our 
thoughts  in  that  language  by  means  of 
signs  or  characters,  called  letters.  A 
French  Grammar,  written  for  the  use  of 
foreigners,  ought  not  only  to  contain  the 
rules  of  the  French  language,  but  to  com- 
pare them  with  those  of  the  foreign  lan- 
guage in  whicli  it  is  to  be  studied,  and  to 
show  clearly  in  what  they  differ  or  agree. 
In  French,  as  well  as  in  other  languages, 
the  rules  are  the  result  of  philosophical 
reasoning  and  of  usage. 

Language,  however,  even  as  spoken  by 
the  natives  of  the  same  country,  differs  in 
construction,  idiom,  and  pronunciation, 
ov.'ing  to  tlie  fact,  that  some  are  well 
educated,  some  are  not ;  hence  a  great 
difference  between  the  language,  as  ge- 
nerally spoken,  and  that  which  is  classical 
and  conforms  to  the  rules  ;  and  the  student 
of  a  foreign  language  ought  not  only  to 
aim  at  acquiring  such  a  knowledge  of  it 
as  shall  enable  him  to  express  his  ideas 
intelligibly,  but  to  write  and  speak  it 
correctly.  The  study  of  Grammar  is  thd 
means  by  which  this  point  is  to  be  gained. 

Words  spoken  or  written  are  composed 
of  syllables ;  syllables  are  composed  of 
letters. 

These  letters,  separately  or  grouped 
together,  represent  the  sounds  and  written 
words  of  a  language  ;  and  form  a  collec- 
tion which  is  called  the  Alphabet. 

The  French  language  has  no  alphabet 
of  its  own  ,  that  which  is  used  comes  from 
the  Latin. 

ACCENTUATION. 

Tlie  five  vowels  receive  modifications  in 
their  sound  by  the  use  of  certain  signs 
placed  over  them.  These  signs  are  called 
accents. 

We  have  in  French  three  accents;  the 
acute  which  is  marked  thup  ('),  the  grave 
('),  and  the  circumflex  ("). 

The  acute  accent  (')  is  only  used  with 
the  letter  e,  and  gives  it  the  sound  of  the 
English  letter  a  in  baky  as  in  bo7ite,  good- 
ness. 


The  grave  accent  (^)  is  used   with  the 
letters  a,  e,  u.     When  used  with  the  first 
and  the  last  a,  u,  it  shows  only  some  par- 
ticular use  of  these  two  letters,  and  does 
not  alter  their   pronunciation  ;    as  in  the 
words  la,  there,  and  oil,  where.    ,  With  out 
the  accent,  these  words  signify  the,  feminine 
and  or. 
j       It  gives  to  the   letter   e   a   more  open 
:  sound   than    the   acute  accent,    as   in  the 
j  word  progres,  succes,  in  which  e  sounds  as 
I  ai  in  fair,  pair,  or  a  in  mare,  snare. 

The  circumflex  accent  is  used  with  the 
five  vowels,  and  gives  them  a  broader 
sound  than  they  have  naturally,  without 
changing  the  nature  of  that  sound.  This 
accent  has  been  introduced  into  the  lan- 
guage to  show,  that,  formerly,  the  words 
over  which  it  is  seen  were  written  with  an 
s  after  the  vowel  which  now  receives  the 
accent,  as  vieme  for  mesmes,  fumes  for 
fusmes,  fimes  for  fismes,  cote  for  caste,  pdte 
for  paste. 

OF      PUNCTUATION,      AND      OTHER      SIGNS 
USED    IN    THE    FRENCH    LANGUAGE. 

The  marks  of  Punctuation  are  similar 
in  French  and  in  English,  as  well  as  the 
other  signs  used  in  writing;  they  are 
called  by  the  foilov^'ing  names  : 


Comma, 

Semicolon, 

Colon, 

Period, 

Note  of  interroEration 


,  virr/ule. 
;  point  et  virgiile. 
:  deux  'pomts. 
.  un  po'nit. 
point  d'inierrogation. 


Note  of  admiration,  or      point  d'admiraLion,  on 

exclamation  !       d' exclamation. 

The  Parenthesis,  (  )  parenthesc. 

The  dash,  —  Ic  trait  de  separation. 

A  quotation,  "  "  guillemcts. 

Cedilla,  {q),  cedille,  gives  to  the  c  the 
sound  of  S5. 

Diaeresis,  (")  treme,  placed  above  the 
vowels  e,  i,  u,  to  indicate  that  these  vowels 
do  not  form  a  dipthong  with  the  next 
vowel,  but  should  be  pronounced  by 
themselves  ;  as,  po'eme,  hair,  Saiil. 

The  hyphen  (-)  trait  d'union ;  this  sign 
is  used  to  connect  together,  first,  com- 
pound words,  as,  arc-ev-ciel ;  second,  the 
personal  pronouns,  nominative  and  the 
verb,  when  placed  after  the  verb  in  inter- 
rogative sentences,  as,  amie-la,  animons- 
nous ;  third,  the  objective  pronouns  and 
the  verb  in  the  imperative  mood,  as, 
ecouie-moi,  -parle-lui ;  fourth,  it  is  also 
used,  when,  at  the  end  of  a  line,  a  word 
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being  too  long  must  be  divided,  and  the 
latter  part  written  in  the  next  line. 

The  apostrophe,  (')  I' apostrophe,  which  is 
used  to  show  the  elision  of  a  vowel  when 
followed  by  another  vowel,  or  by  an  h 
mute :  as,  Vhomme,  Vetude,  le  homme,  la 
etude.  This  sign  is  employed  merely  for 
the  sake  of  euphony. 

ELISION. 

The  apostrophe  (')>  as  we  have  just 
stated,  is  placed  between  two  words  to 
show  the  suppression  of  the  vowel  ending 
the  first  word  before  another  vowel  or  an 
h  mute. 

This  suppression  is  called  elision,  and 
causes  the  two  words  to  be  pronounced 
together,  as  if  forming  but  one.  The  only 
vowels  which  suffer  elision  are  a,  e,  i. 

This  last  vowel,  i,  is  suppressed  only  in 
one  word,  si,  if,  when  this  word  comes 
before  the  personal  pronouns  nominative 
of  the  third  persons  singular  and  plural, 
il,  Us;  th\is,  instead  of  writing, 

Si  il,  for  if  he,  or  si  Us,  for  if  they,  the 
letter  i  is  suppressed  in  the  word  si,  and 
we  write,  sHl,  s'ils. 

The  letters  a,  e,  are  suppressed  in  the 
following  words,  when  the  next  word 
begins  with  a  vowel  or  an  h  mute. 

le,        meaning  the,  him,  it,  r. 

ia,  „  „     her,     „  I'. 

Je>  ..  I,  f. 

me,  ,,  me,  ot'. 

te,  „  thee  V. 

se,  „  himself,  herself,  itself, 

themselves,  s\ 

ce,  ,,  this  or  that,  it,  c'. 

de,  ,,  of,  from,  d\ 

ne,  ,,  not,  n'. 

que,  ,,  that,  which,  whom,         gzi'. 

parceque,   ,,  because,  parcegu'. 

quoique,      ,,  although,  quoiqu'. 

puisque,      „  since,  puisqu'. 

jusque,        ,,  until,  jusqu'. 

vH  que        ,,  since,  vu  qu'. 

desque,       ,,  as  soon  as,  desqu'. 

quelque,      „  some,  &c.,  quelqu\ 

entre,         „  between,  e7itr\ 

In  this  last  word,  entre,  the  e  final  may 
be  suppressed,  or  not  before  another  word 
beginning  with  a  vowel  or  an  h  mute  ; 
thus,  we  may  write,  entr'eux,  or  entre  eux, 
entr'autres,  or  entre  autres,  &c. 

The  words  le,  la,  ce,  used  as  objective  or 
nominative  pronouns,  do  not  suffer  the 
elision,  when  placed  after  the  verb  in 
interrogative  sentences,  or  in  the  impera- 
tive mood,   and   before   words  beginning 


with  a  vowel  or  an  h  mute  ;  thus,  we  say, 
apportez  le,  or  la  ici,  bring  it  here  ;  est-ce 
a  lui  a  parler  ?  is  it  for  him  to  speak  ? 

OF    GENDERS. 

Gender,  in  all  languages,  marks  the 
difference  between  the  sexes. 

All  that  are  of  the  male  sex  are  said  to 
belong  to  the  masculine  gender. 

All  that  are  of  the  female  sex  are  said 
to  be  of  the  feminine  gender. 

This  part  of  the  language  would  present 
no  difficulty  to  the  student,  if  all  the  words 
to  which  the  genders  are  applied  were  either 
male  or  female ;  but  inanimate  objects 
have  no  sex,  and  yet  have  a  gender.  In 
English,  this  gender  is  called  neuter ;  but 
in  French  there  is  no  neuter  gender,  and 
the  whole  family  of  nouns  are  either  mas- 
culine or  feminine.  How,  then,  can  a 
foreigner  distinguish  which  of  the  two  he 
must  apply  to  things  1  There  are  no 
satisfactory  rules  to  guide  him  in  this 
difficult  study ;  time,  practice,  and  a  good 
dictionary  are  the  only  means  which  may 
assist  him  efficiently. 

Some  grammarians  pretend  to  have  es- 
tablished rules  which  they  call  complete ; 
but  the  result  of  their  efforts  has  only 
proved  the  inutility  of  the  attempt.  Where, 
in  order  to  establish  a  rule,  we  have  to 
admit  nearly  as  many  exceptions  as  there 
are  cases  which  conform  to  the  rule  ;  there 
is  no  rule,  and  it  is  far  better  to  tell  the 
student  at  once,  that  he  must  arm  himself 
v/ith  patience  and  perseverance,  than  to 
delude  him  in  an  undertaking,  which,  after 
all  his  efforts  and  loss  of  time,  will  leave 
him,  perhaps,  further  from  the  point  he 
wished  to  gain  than  he  was  before  begin- 
ning the  study  of  this  difficult  matter. 

But,  although  we  proscribe  as  fruitless 
the  modes  of  gaining  a  correct  knowledge 
of  the  genders  of  the  French  language, 
through  the  medium  of  mere  barren  rules, 
we  admit  that  there  are  indications  which 
may  be  of  great  service  to  foreigners,  and 
we  will  give  them  here,  but  only  as  matters 
for  reference,  and  not  to  be  committed  to 
memory.  We  repeat,  that  a  good  dictionary 
is    the    only  sure   guide   on  this  subject. 

The  terminations  of  words  are  diatin- 
guished  by  grammarians,  as  either  mas- 
culine, or  feminine. 

Words  ending  with  an  e  mute  are  said 
to  be  of  the  feminine  termination. 
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Words  not  ending  with  an  e  mute  are 
said  to  be  of  the  masculine  gender. 

These  denominatives,  however,  are  far 
from  being  of  a  general  application ;  but, 
before  entering  upon  the  details  of  the 
exceptions,  we  will  speak  of  the  nouns 
which,  denoting  species,  have  a  fixed 
gender,  independently  of  their  termination. 

First;  God,  angels,  cherubim,  and  se- 
raphim are  of  the  masculine  gender. 

Second ;  all  names  of  living  beings,  and 
all  proper  names  of  men  and  women,  are 
of  the  gender  of  the  sex  which  they  re- 
present. 

When,  however,  the  same  noun  is  em- 
ployed to  designate  both  the  male  and  the 
female  in  animals,  this  noun  takes  the 
gender  of  its  termination,  with  the  follow- 
ing exceptions. 

First ;  masculine  nouns  with  feminine 
terminations. 

Aigle,  eagle.  Cygne,  swan. 

Bievre,  beaver.  Dromadaire,  dromedary. 

Buffle,  buffalo.  Lifevre,  hare. 

Capricorne,  Capricorn.  Merle,  blackbird. 

Crabe,  crab.  Rouge-gorge,red-breast. 

Congre,  conger.  Z^bre,  zebra. 

Second;  feminine  nouns  with  a  mascu- 
line termination. 

Fourmi,  ant.  Souris,  mouse. 

Perdrix,         partridge.    Chauve-souris,  bat. 

Third ;  all  diminutive  names  of  animals, 
■whenever  the  aniinals  of  both  sexes  are 
called  by  the  same  denomination,  are  of 
the  masculine  gender,  whatever  may  be 
the  original  noun  from  which  they  are 
derived  ;  as, 


Un  lionceau, 
Un  souriceau, 
Un  carpillon, 
Un  perdreau, 
Un  vipereau, 
Un  becasseau, 


a  young  lion. 

a  young  mouse. 

a  young  carp. 

a  young  partridge. 

a  young  viper. 

a  young  woodcock,  %c. 


The  word  hecassine,  snipe,  being  femi- 
nine, seems  to  be  an  exception  to  this 
rule,  but  it  is  not  so  ;  because,  although 
this  noun  is  derived  from  hecasse,  it  de- 
signates another  species  of  birds,  and  not 
a  young  one  of  the  same  family. 

Where  the  diminutive  names  of  animals 
are  not  the  same  for  both  sexes,  they 
follow  the  general  rule,  and  are  of  the 
same  gender  as  the  object  which  they 
represent ;  as,  » 
Un  poulain,  une  pouliche,  a  colt. 
Un  cochet,      une  poulette,      a  young  chicken,  ^c. 


Fourth  ;  diminutive  names  of  inanimate 
objects  take,  generally,  the  same  gender 
as  the  nouns  from  which  they  originate ;  as, 

Batelet,  masc.  from  bateau,  masc,  a  small  boat. 
Maisonette,/.  ,,  maison,/e»i.,  a  little  house. 
Globule,  masc.     ,,    globe,  masc,     a  small  globe. 

8[C. 

We  say  generally,  because  there  are  ex- 
ceptions to  the  above  rule  ;  as, 

Corbillon,  masc.  from  corbeille,/effi.  a  small  bas 

ket. 

Soliveau,     ,,  ,,     solive,        ,,     asmallbeam. 

Cruchon,     ,,  ,,     cruche,      ,,    a  small  pit- 

cher. 

Savonette, /em.      ,,     savon,  wa^c.    awash-ball, 

85c. 

Fifth ;  all  the  names  of  the  days, 
months,  and  seasons  of  the  year  are  of  the 
masculine  gender  ;  but  when  the  word  m\, 
half,  is  prefixed  to  the  name  of  a  month, 
the  compound  word  thus  formed  becomes 
feminine  ;   as 

La  mi-mai,       the  half  of  the  month  of  May. 
Lami-aoat,  ,,  ,,        August. 

So,  also.  La  mi-careme,  half  of  Lent. 
The  saint-days  are  also  feminine  :  as, 

La  Saint-Jean,        Saint  John's  day. 
La  Toussaint,  &c..  All  Saints's  day,  %c. 

because  these  compound  words  are  ellipti- 
cal, and  mean, 

La  moitic  de  Mai,       La  moitie  d"Aoftt, 

La/e^e  de  St.-Jean,    ha  fete  de  tons  les  saints,  &c. 

Sixth ;  names  of  trees  are  masculine, 
except  yeuse,  holm. 

Names  of  shrubs  are  mr.scullne,  except 


Aubepine, 

Bourdaine, 

Epine, 

Ronce, 

Vigne, 


hawthorn, 
black  alder, 
thorn, 
briar, 
vine. 


Names  of  metals  are  all  masculine,  as 
well  as  those  of  minerals,  with  very  few 
exceptions. 

Names  of  colours  are  all  masculine, 
without  reference  to  their  termination. 

Seventh  ;  names  of  mountains,  except 
those  which  have  no  singular. 

The  names  of  winds,  except, 


La  bise. 
La  brise, 
La  tramontane, 
Les  moussons. 


north-east  wind, 
light  wind, 
tramontane, 
moonsoon. 


The  nouns  designating  the  cardinal 
points,  and  names  of  countries,  take  the 
gender  of  their  termination,  except. 
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Le  Bengale,  Bengal. 

Le  Mexique,  Mexico, 

Le  Peloponese,  Peloponnesus. 

Le  Caire,  Cairo. 

Le  Maine, 

Le  Perche, 

Le  Roiisrgue, 

Le  Bigorre. 

La  Franche  Comte, 

and  perhaps  a  few  others. 

Names  of  towns,  boroughs,  and  villages 
are  masculine,  except  those  which  take 
the  article  before  them ;  in  which  case 
the  names  are  elliptical ;  as, 

La  Rochelle,  for  La  Ville  de  Rochelle. 

La  Nouvelle  Orleans,     ,,   LaNouvelle Ville d'Or- 

ieans,  &c. 

But,  when  the  name  of  a  city  is  pre- 
ceded by  the  word  ville,  city,  which  is 
feminine,  then  the  compound  expression 
is  of  the  feminine  gender  ;  as, 

La  ville  de  Paris.        La  ville  de  Rovien,  &c. 

Eighth  ;  ordinal,  distributive,  and  pro- 
portional numbers  ;  adjectives,  infinitives, 
prepositions,  adverbs,  used  as  nouns,  are 
all  masculine ;  as, 

Le  tiers,  a  third.  Le  quart,  flie  fourth,  S^-c. 

Un  cinquieme,  a  fifth,      Un  dixieme,  a  tenth. 

Le  quintuple,  the  quin- 
tuple, 4'C. 

Le    necessaire,  what   is  L'utile,  what  is  useful, 
necessary. 

Le  boire,  drinkiny.  Le  manger,  eating,  S^c. 

Le  niieux,  what  is  best,    hecontve.whal,  is  against, 
S>-c. 

"We  must  except  the  half,  la  moitie,  and 
the  following  elliptical  expressions  ; 

Une  eourbe, /or  une  ligne 

oourbe,  a  carve. 

Une  perpendiculaire,  for 
une  ligne,  &c.  a  perpendicular. 

Une  parallele,  for  une 
ligne  parallele.  a  parallel,  §-c. 

Une  antique,/oriineme- 
daille,  une  statue  an- 
tique, an  old  medal  or  statue, 

as  well  as  all  similar  expressions. 

Ninth  ;  all  nouns  expressing  virtues  are 
feminine,  except  courage  and  inerite,  cou- 
rage and  merit. 

All  nouns  expressing  vices  are  feminine. 

All  nouns  expressing  crimes  are  mas- 
culine. 

It  will  be  well  for  the  reader  to  make 
himself  thoroughly  acquainted  with  the 
preceding  examples.  Without  a  due 
knowledge  of  the  elements  of  grammar,  it 
will  be  impossible  to  make  any  progress. 
(To  be  continued.) 


BEEZELIUS. 

"In  the  year  1778,  Sweden  lost  the 
illustrious  Linnaus,  but  in  the  August  of 
the  year  following,  the  loss  was  replaced 
by  the  birth  of  Berzelius." 

Berzelius  is,  without  doubt,  the  great- 
est chemist  of  the  century.  Others  have 
made  brilliant  discoveries,  and  created 
profound  and  ingenious  theories,  but  no 
individual  has  played  so  important  a  r6le 
in  science,  or  accomplished  works  of  such 
lasting  utility.  During  thirty  years  he 
may  be  said  to  have  given  the  directing 
impulse  to  the  onward  march  of  chemical 
investigation.  His  genius  was  only 
equalled  by  his  persevering  industry,  to 
which  latter  quality  he  was  largely  in- 
debted for  the  high  position  he  attained. 

Jean  Jacob  Berzelius  was  born  on  the 
29th  of  August,  1779,  in  Ostgothland,  a 
province  of  Sweden.  Early  left  an  orphan, 
Berzelius's  child-life  \vas  not  a  happy  ex- 
perience, and  there  was  indeed  scanty 
promise  evidenced  prophetic  of  his  after 
renown.  Living  with  different  connections, 
who  vouchsafed  their  protection  from  a 
constrained  sense  of  duty  rather  than 
from  affection,  the  necessities  of  the  do- 
mestic relation  proved  mutually  burden- 
some, and  his  natural  energy  was  subdued 
by  the  discomforting  home  influence. 

At  thirteen  years  of  age  Berzelius  en- 
tered  the  school  at  Norkoping,  where  he 
remained  during  the  next  four  years,  a 
lapse  of  time  that  afforded  little  profit  to 
himself  or  satisfaction  to  his  preceptor ; 
judging  from  the  fact  that  when,  in  the 
autumn  of  1796,  Berzelius,  with  several 
others,  left  for  the  University  at  Upsala, 
the  maestro  at  Norkoping  sent  to  the 
University  authorities  a  list  of  the  appli- 
cants, and  wrote  opposite  the  name  of  his 
somewhat  impracticable  pupil  these  un- 
promising words  : — "  Indifferent  in  beha- 
viour, and  of  doubtful  hope."  This  in- 
troductory recommendation,  as  a  natural 
consequence,  resulted  in  a  cold  reception 
and  suspicious  mode  of  treatment. 

Thus  ill-omenedly  did  the  new  student 
commence  his  collegiate  career  ;  nor  is  it 
to  be  wondered  that,  rendered  indolent  by 
want  of  sympathy,  Berzelius  allowed  the 
next  year  to  pass  by  as  iin productively  as 
the  preceding  ones.  At  the  expiration 
of    that   time,    pecuniary    difficulties    in. 
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duced  him  to  leave  college  for  a  v/liile, 
and  become  private  tutor  to  a  family  in 
East  Gothland.  He  retiirned  in  1798, 
and  prepared  for  the  critical  examination 
(termed  the  Medico-philosophical  examen) 
when,  owing  to  the  dulness  of  the  student 
or  obtuseness  of  the  lecturer,  he  was  well- 
nigh  rejected  for  his  deficiency  in  chemi- 
cal knowledge, — Azfelius,  the  professor 
of  that  science,  saying  to  his  brothers  in 
office,  "  If  yoii  are  satisfied  with  the 
yovmg  man,  1  will  not  turn  him  back." 
Berzelius  was  allowed  to  pass ;  but  a 
second  examination  was  postponed  for  a 
year.  The  discredit  of  this  partial  failure 
stung  him  into  new  exertion.  He  now 
went  to  work  in  good  earnest.  Azfelius 
confined  his  lessons  principally  to  lectures, 
rarely  experimenting.  Berzelius  required 
further  practical  operation,  and  continu- 
ally haunted  the  laboratory,  which  Vv^as 
always  open  to  the  sudents ;  but  he  was 
not  a  favourite — the  laborator  was  rude — 
he  could  not  continue  his  visits.  Still  the 
noble  curiosity  aroused  in  him  would  not 
be  quieted.  His  genius  was  to  him  an 
\jnresting  spirit,  asking  incessantly, 
"Light!  more  light!"  A  glass  retort 
was  left  carelessly  on  a  table  in  the  labo- 
ratory. To  possess  it  was  the  acme  of  his 
desires.  He  was  longing  to  try  an  experi- 
ment at  home.  It  was  a  happy  chance, 
not  to  be  lost  through  over-scrupulous- 
ness. Berzelius  hesitated  but  a  moment, 
then  seizing  his  prize,  rushed  to  his  own 
apartment,  and  locked  himself  in  for 
hours.  With  the  aid  of  this  instrument 
lie  made  his  first  great  discoveries,  and 
produced  results  that  for  a  year  past  had 
been  tried  in  the  laboratory  in  vain. 

The  summer  of  1779  Berzelius  spent  at 
Wadstena,  as  assistant  to  an  apothecary  ; 
where,  from  an  Italian,  he  acquired  the 
art  of  working  in  glass.  The  next  sum- 
mer he  was  engaged  by  a  physician  at 
the  mineral  waters  of  Medini.  These 
waters  he  analyzed,  and  made  the  analysis 
a  point  in  his  second  college  examination 
in  1800.  But  Azfelius  had  no  confidence 
in  his  talents,  and  undervalued  his  work  : 
iie  passed  without  credit.  Ill-luck  still 
pursued  him.  The  fruits  of  some  re- 
searches sent  through  Azfelius  to  the 
Academy  of  Sciences  at  Stockholm,  after 
three  years'  delay,  were  returned,  v.ith  the 
laconic  statement  that  the  learned  body 


did  not  recognise  the  new  nomenclature 
which  lie  had  adopted.  The  same  opposi- 
tion that  killed  Keats,  made  Byron  a 
poet: — Berzelius  was  formed  of  the 
sterner  stuff.  Neither  stupidity  nor  pre- 
judice could  baulk  his  rapid  progress.     In 

1803,  he  settled  in  Stockholm,  and  was 
appointed  Adjunct  of  Medicine  and  Phai'- 
macy,  in   the  College   of   Medicine.      In 

1804,  he  took  his  doctor's  degree,  and  in 
1807  was  appointed  Professor  in  the 
School  of  Medicine  at  Stockholm,  —  a 
situation  that  he  held  for  forty  years,  until 
the  time  of  his  death. 

The  Academy  having  refused  to  sanc- 
tion the  publishing  of  his  papers,  Berze- 
lius, in  180G.  commenced  a  scientific 
periodical,  devoted  chiefly  to  chemistry 
and  mineralogy.  His  course  was  now 
steadily  onward.  His  opponents  yielded 
their  objections.  In  1808,  he  was  elected 
member  of  the  Academy,  became  Presi- 
dent in  1810,  and  in  1813  was  allowed  a 
salary  by  the  Institution,  on  condition 
that  he  would  give  them  the  benefit  of 
the  researches  that,  but  a  few  years  since, 
had  been  rejecteS  as  chimerical. 

In  1813  was  issued  his  Annual  Report 
on  Physics,  Chemistry,  and  Mineralogy, 
which  was  regularly  continued  during 
twenty-five  years.  In  that  publication 
he  discussed  the  chemical  works  of  the 
year. 

But  v/e  cannot  pause  to  enumerate  Ber- 
zelius's  services  in  the  cause  of  science. 
Our  purposed  task  was  mainly  achieved 
in  sketching  the  difficulties  he  encountered 
and  overcame  in  the  outset  of  his  career. 
As  Secretary  of  the  Academy,  he  be- 
came world-renowned.  Honours  poured 
in  upon  him  from  all  directions.  His 
sovereign  created  him  Knight  of  the 
Grand  Cross  of  Vesa,  in  1829,  and  ele- 
vated him  to  the  rank  of  baron,  in  1835. 
He  died  in  1848. 

To  Berzelius  belonged  the  honour  of 
successfully  applying  the  great  principles 
of  Davy  and  Dalton  in  inorganic  chemis- 
try in  unfolding  the  laws  of  the  structures 
of  the  animal  and  vegetable  kingdoms. 
He  was  also  the  discoverer  of  several 
elementary  bodies ;  and  to  his  skill  in 
manipulating  are  we  indebted  for  many 
of  the  processes  now  in  established  use. 

The  amount  of  labour  achieved  by 
Berzelius  seems  marvellous.     The  secret 
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is  explained  in  a  sentence  : — he  was  the 
most  systematic  of  men.  Indolent  and 
unpunctual  as  a  boy,  the  knowledge  of 
divine  order,  which  enabled  him  to  com- 
plete his  manifold  designs,  was  the  growth 
of  a  matured  intellect.  The  world  were 
now  a  loser,  had  he  wanted  that  habit  of 
strict  regularity,  which  we  are  apt  to  re- 
gard as  incompatible  with  the  more  bril- 
liant gift  of  genius. 


DEMOSTHENES. 

Demosthenes  has  been  ranked  above 
all  other  orators  by  the  consent  of  all  ages  ; 
and  it  is  scarcely  possible  to  tell  whether 
the  judgment  of  ancient  or  of  modern 
times  is  the  strongest  proof  of  the  justice 
of  this  decision.  For  if,  on  the  one  hand, 
it  is  a  convincing  argument  for  the  sur- 
passing merits  of  this  orator,  that  his 
cotemporaries,  at  a  time  when  there  were 
so  many  and  such  celebrated  competitors 
for  the  same  honour ;  at  a  time,  indeed, 
when  eloquence  might  almost  be  termed 
the  common  language  of  Attica,  should 
have  concurred  in  declaring  him  far  be- 
yond all  rivalry, — surely,  on  the  other 
hand,  it  is  not  a  less  convincing  proof  of 
the  truth  of  this  decision,  that  the  judges 
of  modern  times,  though  compelled  to 
read  Demosthenes  when  Greek  is  no 
longer  a  living  language,  and,  conse- 
quently, has  lost  to  us  so  much  of  its 
beauty,  and  more  than  half  its  power,  can 
still  discern  sufficient  to  induce  their 
unanimous  concurrence  in  the  sentence 
of  antiquity,  and  to  compel  them  to  con- 
template the  great  Grecian  orator  as  the 
model  for  all  succeeding  ages ;  that  model 
which  all  must  be  content  to  imitate, 
which  few  dare  aspire  to  rival,  and  which 
none  can  ever  hope  to  excel.  Nor  is  this 
a  mere  empty  prejudice  in  favour  of  an- 
tiquity. Demosthenes,  unlike  many  other 
remains  of  the  past,  has  rather  lost  than 
gained  by  age.  Still,  however,  though 
many  of  his  minuter  beauties  must  escape 
us,  his  more  striking  and  prominent  ex- 
cellencies are  obvious  enough,  and  justify 
our  admiration.  We  look  upon  his  pro- 
ductions as  we  might  upon  a  statue  of 
Phidias: — time  may  have  touched  it  a 
little ;  the  glow,  the  transparency,  the 
polish,  the  freshness  of  the  marble  may 
be   gone ;    but  there  is  still  the  outline 


of  immortal  beauty ;  we  still  see  the 
features,  the  expression,  the  form,  the 
attitude,  which  none  but  Phidias  could 
embody  or  conceive. 

"We  shall  now  venture  to  make  a  few 
necessarily  brief  remarks  upon  those  excel- 
lencies which  have  procured  for  this 
orator  such  unrivalled  fame.  And,  first, 
if  we  consider  him  merely  as  the  rhetorician, 
we  cannot  but  perceive  that  he  possessed 
every  possible  advantage  which  the  deep- 
est knowledge  of  his  art,  as  such,  could 
confer.  He  was  a  complete  master  of  the 
language  in  which  he  spoke  ;  a  language, 
too,  celebrated  as  peculiarly  musical  and 
expressive  ;  unrivalled  for  its  copiousness, 
flexibility,  and  power  of  combination. 
And  each  expression  in  Demosthenes  is 
the  most  happy  which  such  a  language 
could  afford  ;  each  is  chosen  with  inimit- 
able  art ;  and,  not  only  was  he  thus  feli- 
citous in  the  choice  of  his  expressions, 
but  equally  so  in  the  collocation  of  his 
words,  and  in  the  composition  of  his 
sentences.  One  of  his  most  frequent, 
and,  apparently,  one  of  his  most  suc- 
cessful artifices,  is,  suspending  the  whole 
meaning  of  a  long  sentence,  or  even 
paragraph,  upon  one  or  two  words  at  the 
close,  thus  insuring  the  most  intense  at- 
tention on  the  part  of  his  audience  to  the 
last. 

The  chief  peculiarities   of  the   style   of 
Demosthenes  seem  to  be — energy,  nervous 
conciseness,  and  the  most  chastised  simplicity. 
By  conciseness,  however,  we  do  not  mean 
that  he  is  always  sententious,  although  he 
is  often  extremely  so ;   but  we  mean  that 
there  are  no  redundancies,  no  superfluous 
expressions,   no    unmeaning  epithets,   no 
useless  synonymes  ;  he  rejects  every  word 
which  is  not  either  a  most  important  ac- 
cession to  the  sense,  or  most  powerfully 
illustrative  of  it.     It  is  true  his  sentences 
are  often  very  long,  and,  when  they  are  so, 
roll  out  with  resistless  energy  and  power  ; 
but  still  all  is  nervous  and  compact,  and 
perfectly  consistent  with  the  conciseness  of 
which  we  have  been  speaking ;    no  mem- 
ber of  such  sentence  is  a  mere  echo  of  the 
sense,  a  mere  duplicate  of  what  precedes 
or  what  follows  it,  but  each  forms  a  dis- 
tinct feature  and  imparts  some  new  idea ; 
not  one  syllable  is  useless.      In  respect 
to  that  severe  and  chaste  simplicity  which 
we  mentioned  as   a  characteristic  of  the 
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style  of  Demosthenes,  there  is,  perhaps, 
nothing  which  more  forcibly  shows  the 
perfection  to  which  Demosthenes  must 
have  brought  his  art,  since  there  is  scarcely 
any  error  into  which  the  rhetorician,  espe- 
cially the  professed  rhetorician, — as  was 
the  ease  with  Isocrates,  for  instance, — is  so 
apt  to  fall,  as  that  of  a  too  ornamental 
and  embellished  style.  There  is  nothing 
of  this  in  Demosthenes.  There  are  no 
fine  passages  thrown  in  for  the  sake  of 
effect,  without  reference  to  the  subject; 
no  fine  colouring,  no  gilding ;  there  is 
nothing  but  what  is  in  character  with  the 
chastened  beauty  of  the  whole.  It  is  for 
the  same  reason  that  we  find  Demosthenes 
so  sparing  of  his  figures  ;  not  but  what  he 
could  have  used  them  more  prodigally, 
but  he  never  employed  an  image,  unless, 
in  the  first  place,  it  was  most  exactly  il- 
lustrative of  his  subject,  and  then,  which 
is  almost  of  as  much  consequence,  unless 
he  could  introduce  it  with  effect.  Thus  his 
images  are  but  few,  and  generally  briefly 
expressed.  But  though  he  seldom  indulges 
in  long  and  formal  similes,  yet  his  lan- 
guage is  evidently  in  the  highest  degree 
metaphorical,  which,  if  appropriate,  must 
always  be  the  most  striking.  And  the 
Greek,  it  will  be  observed,  is  peculiarly 
adapted  for  this  ;  as,  from  the  flexibility 
and  compression  of  the  language,  a  whole 
s-imile  may  often  be  condensed  into  a  single 
compound.  Numberless  instances  of  this 
occur  in  Demosthenes ;  where  a  word, 
if  applied  from  its  ordinary  to  a  particu- 
lar use,  calls  up  to  the  mind  the  whole 
image  which  it  was  calculated  to  suggest, 
as  vividly  and  as  forcibly  as  though  it  had 
been  introduced  with  all  the  formalities  of 
a  simile.  Thus,  when  in  saying  that  by 
his  administration  he  had  thrown  some  of 
the  states  of  Greece  as  a  shield  between 
Attica  and  Philip,  he  enters  into  no  length- 
ened comparison ;  he  merely  uses  the 
technical  expression  which  is  applied  to 
a  warrior's  covering  himself  with  his 
shield.  Numberless  other  instances  of 
this  might  have  been  discovered,  could  we 
become  more  familiar  with  the  language. 
We  must  add  one  word  more  upon  the 
reasoning  of  Demosthenes :  it  is  always 
nervous,  vigorous,  pointed,  and  conclu- 
sive, and  each  argument  is  complete 
within  itself;  yet  he  seldom,  if  ever,  fol- 
lows up  a  long  and  close  train  of  reason- 


ing ;  and  purposely,  because  he  felt  that 
this  was  incompatible  with  the  most  efl[i- 
cient  oratory.  Thus,  after  one  of  his  brief, 
but  triumphant  arguments,  or  even  in  the 
midst  of  it,  he  will  often  burst  out  into 
some  powerful  and  unexpected  appeal  to 
the  passions  of  his  audience.  This,  it 
must  be  confessed,  was  not  very  logical; 
but  what  he  thus  lost  in  logic,  he  amply 
gained  in  popularity.  None  knew  better 
than  he,  that  he  was  teaching  the  Athenian 
mob  neither  mathematics  nor  philosophy, 
and  that,  therefore,  he  must  suit  his  argu- 
ments, not  to  the  academy,  but  to  the 
public  assemblies.  What  has  been  said 
of  each  particular  argument,  might  be 
said  of  the  general  arrangement  of  his 
subjects.  Nothing  can,  at  first  sight,  ap- 
pear more  illogical,  and  yet  all  was  the 
effect  of  the  most  consummate  art. 

Thus,  then,  as  a  mere  rhetorician,  De- 
mosthenes might  be  denominated  perfect. 
But  still,  it  is  not  in  the  mere  knowledge 
of  his  art,  as  such,  that  the  highest  excel- 
lence of  Demosthenes  consists,  nor  is  it  to 
this  that  the  mighty  effects  of  his  oratory 
are  principally  attributable.  His  exquisite 
composition  may  be  denominated  the  form 
— beautiful,  it  is  true,  but  still  ojihj  the 
form  in  which  the  spirit  of  Demosthenes' 
eloquence  lived  and  breathed.  That  spirit 
was  the  lofty  and  impassioned  enthusiasm 
with  which  he  entered  into  subjects 
well  worthy  of  all  the  enthusiasm  they 
inspired  ;  subjects  full  of  grandeur,  ele- 
vation, and  sublimity.  Demosthenes 
felt  as  became  a  Greek  in  that  period  of 
national  degeneracy  and  shame,  in  whicli 
he  was  called  upon  to  take  an  active  part 
in  the  councils  of  his  country;  he  felt  a 
noble  indignation  when  he  saw  his  coun- 
trymen, so  long  the  brave,  the  generous, 
and  the  free,  tamely  sinking  into  slaves;  the 
liberty,  the  glory,  the  patriotism,  and,  above 
all,  the  example  of  their  ancestors  forgotten, 
and  Greece  itself  spurned  by  the  foot  of 
a  barbarian.  Hence  it  was  that  that  in- 
tense and  all-absorbing  feeling  in  the  sub- 
ject, so  essential  to  every  true  orator,  and 
with  which  perhaps  Demosthenes  was  more 
deeply  inspired  than  any  man  that  ever 
lived,  was  all  poured  forth  upon  sentiments 
well  worthy  of  it.  The  interests  of  his 
country,  the  rights  of  Greece,  the  duties 
of  the  freeman  and  the  patriot,  the  achieve- 
ments and  trophies  of  their  fathers,  the 
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claims  of  their  children,  and,  above  all, 
their  own  infamy  and  degradation  ;  these 
are  the  themes,  and  nothing  beneath  them, 
upon  which  he  is  perpetually  exerting  him- 
self. With  such  an  elevation  of  sentiment, 
then,  and  with  his  unexampled  energy  and 
earnestness,  we  can  scarcely  be  surprised 
that  his  countrymen  should  have  thought 
him  inspired ;  he  must  have  appeared,  not 
so  much  the  mere  advocate  of  his  country, 
as  what  he  expressed  himself,  one,  whose 
very  being  was  identified  with  its  welfare 
and  glory.  He  must  have  looked,  not  so 
much  a  merely  human  orator,  as  the  very 
genius  of  Greece,  pleading  with  tlie  de- 
generacy of  Athens. 

The  celebrated  oration  on  the  Crown  is 
a  rich  specimen  of  all  the  varied  excel- 
lencies of  Demosthenes  ;  but  it  posissses 
in  an  eminent  degree  that  sublimity  and 
elevation  of  sentiment  to  which  we  have 
just  referred.  This  is  indeed  its  great 
charm,  as  it  is  its  chief  strength.  ^Es- 
chines  had  accused  Demosthenes  of  being 
the  cause  of  all  the  disasters  which  h^id 
befallen  Athens,  by  his  determined  oppo- 
sition to  Philip,  and  the  prosecution  of 
the  war  against  that  monarch.  Demos- 
thenes, in  reply,  amongst  many  other 
arguments,  lay  especial  stress  upon  the 
following-  He  tells  iEschines  that  he 
should  have  proposed  more  advantageous 
measures  in  the  hour  of  danger,  instead 
of  venturing  to  censure  those  which  had 
been  adopted  merely  because  they  had 
been  unfortunate.  In  this  part  of  his 
oration  it  is  that  he  institutes  his  cele- 
brated comparison  between  the  patriotic 
counsellor  and  the  informer.  He  then 
proves  tliat  he  was  by  no  means  respon- 
sible for  the  result  of  his  measures,  which 
was  entirely  beyond  his  control ;  and  that 
his  accuser,  instead  of  charging  him  with 
the  unfortunate  issue  of  his  administra- 
tion, ought  to  have  proved,  either  that  the 
ineasures  themselves  were  not  the  best  that 
could  have  been  adopted,  or  that  the 
author  of  them  had  not  taken  every  pos- 
sible step  to  ensure  their  success.  But  the 
great  point  upon  which  he  exhausts  all  his 
<irt  and  strength,  is  to  show  that  the 
policy  he  had  pursued,  however  disastrous 
in  its  results,  however  slight  its  chance  of 
success,  was  that,  and  that  alone,  which 
was  consistent  with  the  glory  of  his 
country ;    and    that   Athens    could    with 


honour  adopt  no  other ;  that  while  there 
was  the  slightest  hope  of  victory,  while 
Greece  had  one  foot  of  ground  upon 
which  she  might  do  battle  for  her  rights, 
it  was  their  duty  to  persevere  in  their 
opposition  to  Philip.  A  less  eminent 
orator  might  have  stopped  here.  But 
Democtlienes,  in  his  famous  passage  of 
the  oath,  goes  a  step  farther,  and  declares 
that,  had  they  all  foreknown  the  ruinous 
issue  of  their  efforts,  still  that  they  must 
have  pursued  the  very  same  conduct,  if 
they  wished  to  act  worthily  of  themselves, 
their  ancestors,  or  their  country.  We 
can  scarcely  be  surprised,  then,  that  he 
should  have  an  overpowering  influence 
upon  the  minds  of  the  Athenians ;  their  very 
misfortune.^  must  have  been  endeared  to 
them,  since  ihey  were  thus  associated  with 
t]\e  names  of  freodom  and  of  Greece  ;  it 
must  have  more  than  reconciled  them  to 
theiy  lot  to  be  thus  told,  that  they  had 
well  imitated  those  ancestors  whom  they 
so  enthusiastically  admired ;  that  they 
had  trodden  7r  the  footsteps  of  their 
patriotic  fathers,  at  least  with  the  same 
self-devotiJness,  if  not  with  the  same 
suc<^o.-;s  ;  and  that  the  heroes  of  Mara- 
thon had  lived  and  died  once  more  on  the 
field  ,)f  Ghgeronea.  We  shall  conclude 
these  imperfect  remarks  by  attempting  to 
translate  tho  famous  passage  of  tlie  oath  ; 
conscious,  however,  that  the  English, 
even  if  employed  by  a  master's  hand, 
would  iitill  be  inadequate  to  convey  the 
energy,  the  expression,  the  spirit  of  the 
original.     Demosthenes  proceeds  thus  : 

"  Since  iEschines  has  argued  so  much 
from  the  results  of  my  policy,  I  shall  ven- 
ture a  daring  assertion.  But  let  me  not 
be  charged  with  extravagance ;  let  me  be 
judged  with  candour.  If,  then,  the  con- 
sequences of  our  conduct  had  been  well 
known  to  each  ;  if  you  had  foretold  it, 
^schines  ;  if  you  had  thundered  out  your 
ill-omened  prophecies ;  you,  who  never 
spoke  at  all ;  still  must  the  city  have  ad- 
hered to  the  very  same  measures,  if  she 
had  cast  one  thought  upon  her  fame,  her 
ancestors,  her  posterity.  For  now  she 
can  only  seem  unfortunate ;  and  misfor- 
tunes befall  all  men,  wherever  it  is  the 
will  of  heaven  to  afflict  them.  But,  if 
that  Athens  which  once  stood  foremost  for 
the  rights  of  Greece  had  deserted  her.  post 
in   the  hour  of    danger,  she  would   have 
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been  justly  censured  as  a  traitor  ;  and  if 
those  rights  had  been  abandoned  without 
one  struggle,  for  which  our  fathers  bravely 
met  every  danger,  who  vv^ould  not  have 
spurned  you  ?  And  with  what  face  should 
we  have  dared  to  look  itpon  those  ambas- 
Scidors  who  visited  the  city,  if  we  had  been 
found  in  these  misfortunes,  without  the 
credit  of  having  exerted  ourselves  to  avert 
them  ;  if  another  state  had  started  to  your 
post  of  glory  and  of  peril,  and  had  fought 
without  your  assistance — without  you,  the 
inhabitants  of  a  city,  which  in  ancient 
time  never  preferred  disgraceful  security 
to  h«nourable  danger  ?  What  Greek,  what 
barbarian  knows  not,  that  Thebes,  that 
Lacedsemon,  more  povv^erful  than  Thebes, 
that  even  the  king  of  Persia,  would  have 
■willingly  permitted  this  state  the  peaceful 
enjoyment  of  her  possessions,  and  even 
extend  her  territories,  if  she  would  only 
be  tamed  to  slavery,  and  relinquish  her 
high  station  in  Greece  ?  But  Athenians, 
or  at  least  the  Athenians  of  that  time, 
justly  thought  such  a  proposition  un- 
worthy of  their  country,  tlieir  spirit,  their 
nature  ;  nor  was  any  one  ever  able  to  per- 
suade this  city  to  live  in  a  tranquil,  but 
still  infamous,  subjection  to  a  tyrant  power. 
Our  whole  existence  has  been  one  per- 
petual struggle  for  our  rights,  our  freedom, 
our  renown ;  and  so  illustrious  is  such 
conduct  in  your  eyes,  so  accordant  with 
our  manners,  that  those  of  your  ancestors 
who  have  most  devotedly  pursued  it,  are 
the  constant  objects  of  your  applause. 
And  justly ;  for  who  but  must  admire  the 
heroism  of  those  men,  who  abjured  their 
country  and  their  homes,  and  committed 
themselves  to  their  ships,  only  that  they 
might  still  be  free ;  who  chose  Themis- 
tocles,  who  advised  these  measures,  as 
tlieir  leader, — for  the  Athenians  of  those 
times  sought  no  popular  orator,  no  general, 
to  show  us  how  we  may  obtain  an  easy 
slavery; — they  would  not  even  live,  except 
they  could  live  in  freedom.  Were  I, 
then,  to  attempt  to  show,  that  I  infused 
■into  you  these  sentiments  so  worthy  of 
our  fathers,  who  would  not  justly  reprove 
me  ?  /  only  wish  to  show  that  these  sen- 
timents are  your  own ;  that  our  country 
was  actuated  by  them  long  before  my 
time  :  but  still  I  claim  some  honour  for 
having  myself  adopted  them  in  all  my 
public   conduct.     He,  then,  who   accuses 


this  public  conduct,  Avho  calls  upon  you  to 
punish  me,  as  one  who  has  been  the 
cause  of  all  our  fears  and  perils,  despoils 
me,  it  is  true,  only  of  my  present  honour, 
but  strips  you  of  the  applause  of  all  suc- 
ceeding ages.  For,  if  you  condemn  me 
because  my  public  measures  have  been 
unworthy  of  my  country,  then  it  will 
appear  that  you,  who  adopted  those  mea- 
sures, have  yourselves  been  acting  wrong  ; 
not  that  your  present  miseries  result  from 
the  waywardness  of  fortune.  But  it  can- 
not be;  it  cannot  be,  my  countrymen, 
that  you  have  done  wrong  in  rushing  upon 
peril  for  the  safety  and  freedom  of  Greece ! 
No !  By  those  ancestors  who  fell  on 
Marathon — by  those  who  were  arrayed  at 
Platcea — by  those  who  fought  at  Salamis 
— who  died  at  Artemisium — by  all  those 
patriots  of  ancient  times  whose  ashes  are 
preserved  in  the  public  sepulchres ;  and 
all  of  whom  their  country  pronounced 
worthy  of  the  same  honours  ;  not  merely 
those  who  were  successful,  iEschines, — 
not  the  victors  only !  And  justly,  the 
duties  of  the  brave  they  all  performed — 
the  result  was  dependent  upon  a  higher 
power." 

What  is  Life  ?  —  The  present  life  is 
sleeping  and  waking;  it  is  "  Good  night" 
on  going  to  bed,  and  '*  Good  morning  "  on 
getting  up  ;  it  is  to  wonder  what  the  day 
will  bring  forth  ;  it  is  sunshine  and  gloomi- 
ness; it  is  rain  on  the  window  as  one  sits 
by  the  fire ;  it  is  to  walk  in  the  garden, 
and  see  the  flowers  open,  and  hear  the 
birds  sing ;  it  is  to  have  the  postman  bring 
letters  ;  it  is  to  have  news  from  east,  west, 
north,  and  south  ;  it  is  to  read  old  books 
and  new  books  ;  it  is  to  see  pictures  and 
hear  music  ;  it  is  to  have  Sundays  ;  it  is  to 
pray  with  a  family,  morning  and  evening ; 
it  is  to  sit  in  the  twilight  and  meditate  ; 
it  is  to  be  well  and  sometimes  to  be  ill ;  it 
is  to  have  business  to  do,  and  to  do  it ;  it 
is  to  have  breakfast,  and  dinner,  and  tea ; 
it  is  to  belong  to  a  town,  and  to  have 
neighbours  and  to  be  one  in  a  circle  of 
acquaintance;  it  is  to  have  friends  to  love 
one ;  it  is  to  have  sight  of  dear  old  faces  ; 
and  with  some  men  it  is  to  be  kissed  daily 
by  the  same  loving  lips  for  fifty  years  ;  and 
it  is  to  know  themselves  thought  of  many 
times  a  day,  in  many  places  by  children, 
and  grandchildren,  and  manv  friends." 
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HALOS. 

"  Dear  papa,  will  you  tell  rae  why  the 
moon  looks  so  funny  ?  "  said  little  Sydney 
to  his  father,  who  was  reading  a  book  in 
the  drawing-room. 

"  Yes,  my  dear  !  "  said  Mr.  Thompson, 
*'  and  if  you  call  your  sister  Rose,  I  will 
explain  the  reason  to  both  of  you." 

At  this  moment  Mrs.  Thompson  and 
her  daughter  entered  the  drawing-room, 
and  their  attention  having  been  attracted 
towards  the  window  by  the  impatient  Syd- 
ney, they  were  equally  interested  in  the 
peculiar  appearance  which  the  young  phi- 
losopher described  as  being  "so  funny." 

"  That    singular  appearance   that   you 


observe  round  the  moon,  is  called  a  halo, 
and  is  a  sure  sign  that  we  shall  soon  have 
rain  ;  and  as  it  is  unusually  large  to-night, 
I  have  no  doubt  that  the  rain. clouds  are 
very  close,  because  when  it  is  not  so 
large  the  rain  is  generally  longer  before 
it  comes.  This  peculiar  phenomenon  is 
caused  by  fine  rain,  which  is  suspended  in 
the  upper  regions  of  the  air.  Sometimes 
a  halo  is  observed  round  the  sun  ;  but  as 
the  light  of  that  orb  is  too  dazzling  for 
the  eyes,  solar  halos  are  not  so  frequently 
observed  as  lunar  halos,  unless  when  the 
image  of  the  sun  is  seen  in  still  water,  or 
in  a  mirror  blackened  at  the  back.  Solar, 
or  sun  halos,  arise  from  the  same  cause  as 
lunar  halos ;    and  when  we  observe  one  of 
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the  foriiier,  we  may  be  certain  that  we  shall 
have  a  fall  of  rain  that  will  last  for  four 
or  five  hours. 

*'  When  the  sky  is  invested  with  light 
clouds,  we  observe  complete,  or  only  por- 
tions of  luminous  rings  round  the  sun ; 
sometimes  these  are  faintly,  and  at  others 
strongly  coloured,  having  all  the  bright 
hues  of  the  rainbow." 

"  What  do  these  phenomena  depend 
ui^n,  dear  papa?  "   said  little  Kose. 

"  The  phenomena  of  interference,  my 
child,"  said  the  fond  father.  "  And  to 
illustrate  it  more  simply,  I  will  show  you 
an  experiment  to-morrow  that  will  enable 
you  to  understand  the  thing  better.  If 
you  remind  me,  I  will  cover  a  slieet  of 
glass  with  lycopodium  seed,  and  then 
when  you  look  through  it  at  the  flame  of 
a  candle,  you  will  observe  a  halo,  the  small 
particles  of  seed  taking  the  place  of  the 
vesicles  of  vapour,  which  interfere  with 
the  rays  of  light  in  the  same  manner  as 
the  minute  particles  of  seed. 

"  Halos  do  not  always  assume  the  same 
form,  and  they  also  differ  in  colour.  For 
example,  when  Captain  (Sir  E.)  Parry 
was  in  the  arctic  regions,  he  observed  and 
measured  several  halos,  and  upon  one 
occasion  he  noticed  one  of  these  curious 
luminous  discs  like  a  very  large  wheel  of 
light  suspended  in  the  heavens ;  the  sun 
occupying  the  centre  of  it. 

*'  Many  remarkable  halos  have  been 
noticed  by  eminent  scientific  men  from 
time  to  time,  but  you  would  not  remember 
them  all,  and  therefore  it  is  useless  to 
name  them. 

"  The  simplest  form  of  the  halo  is  that 
of  a  white  concentric  ring  round  the 
sun  or  moon,  caused  by  the  sm.all  globules 
of  vapour,  which  I  told  you  of  before, 
and  which  are  said  to  vary  about  from 
3Wotli  of  an  inch  to  ^^o^^^  of  an  inch 
in  diameter. 

"Halos  are  observed  in  various  climates, 
from  the  arctic  to  the  antarctic  regions. 
Humboldt  observed  a  curious  lunar  lialo  at 
Cumana,  another  at  Mexico,  and  one  be- 
tween latitude  15°  of  the  equator.  In 
our  own  climate  many  remarkable  ex- 
amples of  this  singular  optical  phenome- 
non have  been  frequently  observed,  some- 
times singly,  and  at  other  times  associated 
with  parhelia,  or  mock  suns,  which  occur 
in   the  vicinity  of  the  great  luminary. 


"  Many  theories  have  been  framed  and 
placed  before  the  scientific  world,  en- 
deavouring to  explain  the  formation  of 
halos ;  but  for  the  most  part  they  have  failed, 
and  we  are  now  puzzled  by  two ;  1  st,  that  or 
Mariotte ;  and,  2nd,  that  of  Fraunhofer 
and  Sir  John  Leslie.  The  first  supposes 
that  the  phenomenon  arises  from  tlie  re- 
fraction of  light  passing  through  small 
particles  of  ice  or  snow,  floating  in  the 
higher  regions  of  the  air :  and  the  other 
two  consider  that  it  is  the  deflection,  and 
not  refraction  of  light,  in  passing  by  the 
small  globules  of  water  suspended  in  the 
upper  regions  of  the  air.  Both  tliese 
theories  have  strong  advocates ;  but  the 
latter  appears  tlie  more  correct,  because 
halos  are  often  observed  when  there  are 
not  any  particles  of  ice  or  snov/  suspended 
in  the  atmosphere. 

*'  There  are  many  other  peculiarities 
connected  with  halos  ;  but  you  are  too 
young  to  understand  the  scientific  de- 
scription of  them  ;  and  they  are,  moreover, 
uninteresting  to  those  v>^ho  do  not  make 
the  science  of  meteorology  their  study." 

"Thank  you,  dear  papa,"  said  Sydney 
and  Rose,  "we  shall  endeavour  to  re- 
member all  that  you  have  said,  and  then, 
perhaps,  when  we  know  more,  you  will  tell 
us  all  about  the  other  curious  things  con- 
nected with  halos." 


EARLY  EDUCATION  AMONG  THE 
ANCIENTS.— THE  GREEK  AND 
ROMAN  YOUTH. 

BY    E.    B. 

A  KNOWLEDGE  of  the  general  customs 
of  education  in  other  nations  will  furnish 
us  with  very  important  data  for  determin- 
ing the  evils  of  our  present  customs,  and 
for  indicating  the  direction  in  which  some 
wise  change  may  be  made,  enabling  us  to 
distinguish  what  is  essential  froin  what  is 
simply  accidental  in  our  habits  of  life.  I 
shall  therefore  call  attention  to  certain 
facts  in  the  history  of  those  nations  where  t 
the  greatest  care  has  been  paid  to  educa- 
tion, and  where  the  successful  result  makes 
the  method  pursued  worthy  of  study. 

I  now  direct  attention  to  the  ancient 
Greeks,  because  we  find  amongst  that 
people  a  remarkable  degree  of  attention 
paid  to    those  very    points   of  education 
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t  which  we  so  singularly  neglect,  and  it 
will  be  exceedingly  interesting  to  notice 
ihe  results  which  they  obtained. 

The  most  remarkable  feature  in  Grecian 
education  was  the  bodily  exercises,  which 
formed  the  foundation  of  all  other  training. 
The  Greeks  considered  gymnastic  exercises 
to  be  as  necessary  for  the  preservation  of 
health,  as  medicine  is  for  the  cure  of  dis- 
eases. The  whole  education  of  a  Greek 
youth  was  divided  into  three  parts — gram- 
mar, music  (and  some  mention  drawing 
and  painting),  and  gymnastics.  Gymnas- 
tics, however,  were  thought  by  the  ancients 
a  matter  of  such  importance,  that  this  part 
of  exercise  alone  occupied  as  much  time 
and  attention  as  all  the  others  put  toge- 
ther !  And  while  the  latter  necessarily 
ceased  at  a  certain  period  of  life,  gymnas- 
tics continued  to  be  cultivated  by  persons 
of  all  ages,  though  those  of  advanced  age 
naturally  took  lighter  and  less  fatiguing 
exercises  than  boys  and  youths.  The 
ancients,  and  more  particularly  the  Greeks, 
seem  to  have  been  thoroughly  convinced 
that  the  mind  could  not  possibly  be  in  a 
healthy  state  unless  the  body  was  likewise 
in  perfect  health ;  and  no  means  were 
thought,  either  by  philosophers  or  phy- 
sicians, to  be  more  conducive  to  preserve 
or  restore  bodily  health,  than  well-regu- 
lated exercise. 

Gymnastic  exercises  amongst  the  Greeks 
were  as  old  as  the  Greek  nation  itself.  At 
first  they  were  of  a  lude,  and  mostly  of  a 
warlike  character.  They  were  generally 
held  in  the  open  air,  and  in  plains  near  a 
river,  which  afforded  an  opportunity  of 
swimming  and  bathing.  As  the  nation 
advanced  in  civilization,  these  exercises 
assumed  a  wider  character ;  they  were  em- 
ployed not  only  to  harden  the  body  for 
military  purposes,  but  to  give  to  its  move- 
ments grace  and  beauty,  also  to  restore  the 
health  when  lost,  and  to  make  the  body 
the  basis  of  a  sound  mind;  and  large 
classes  of  men  pursued  these  exercises  as 
a  profession,  contending  for  the  prizes  at 
the  public  games. 

At  an  early  period  in  their  history,  the 
Greek  towns  began  to  build  their  regular 
gymnasia  as  places  of  exercise  for  the 
young,  with  baths,  and  conveniences  for 
philosophers,  and  all  persons  who  sought 
intellectual  amusements.  There  was  pro- 
bably no  Greek  town  of  any  importance 


which  did  not  possess  its  gymnasium. 
Athens  possessed  three  great  gymnasia  to 
which  several  smaller  ones  were  afterwards 
added.  These  buildings  were  all  con- 
structed on  the  same  general  plan  ;  there 
were  porches,  with  seats  for  conversation  ,- 
a  large  hall,  adorned  with  sculpture  and 
the  statues  of  great  men ;  hot  and  cold 
baths,  covered  squares  for  winter  exercise, 
and  open  ones  for  milder  weather,  and 
walks  for  those  who  were  not  exercising. 
Much  attention  was  paid  to  the  outward 
and  inward  splendour  of  the  gymnasia  ;  the 
highest  art  of  the  age  was  employed  to 
decorate  them,  and  the  statue  of  Hermes, 
their  tutelary  deity,  was  everywhere  con- 
spicuous. 

The  gymnasia  were  under  the  control  of 
the  state  ;  their  regulations  were  exceed- 
ingly strict,  and  some  of  the  violations 
punished  with  death.  The  chief  officer, 
the  gymnasiarch,  exercised  m.agisterial 
power  over  all  persons  connected  with  the 
institution.  He  removed  all  teachers,  phi- 
losophers, and  sophists,  when  their  influ- 
ence was  injurious  to  the  young.  He 
superintended  the  solemn  games  at  certain 
great  festivals,  and  his  office  was  held  in 
such  esteem  that  it  was  sought  for  as  a 
high  honour. 

Another  class  of  officers  was  appointed 
to  inspire  the  youths  with  a  love  of  morality, 
and  to  protect  their  virtue  from  all  in- 
jurious influences.  These  officers  were 
required  not  only  to  be  present  at  all  their 
games,  but  to  watch  and  correct  them 
whenever  they  might  meet  them,  not  only 
within,  but  without  the  gymnasium.  They 
were  special  teachers  of  exercise,  who  were 
required  to  understand  all  the  exercises 
practised  in  the  gymnasium ;  they  were 
also  expected  to  know  their  physiological 
effects  on  the  constitutions  of  the  youths, 
and  to  assign  to  each  individual  the  ex- 
ercises most  suitable  to  him.  Other  officers 
regulated  the  diet  of  the  pupils,  and  acted 
as  surgeons.  There  were  sometimes  spe- 
cial teachers  of  games  at  ball, — for  the 
ball  was  in  universal  favour  amongst  the 
Greeks,  and  was  here,  as  at  Rome,  played 
in  a  variety  of  ways.  It  is  both  amusing 
and  instructive,  in  these  recorded  games, 
to  observe  how  human  nature,  2,000  years 
ago,  resembled  the  nature  of  to-day  ;  the 
history  of  its  efforts  should  be  no  useless 
tradition  to  us.     In   one  favourite  game. 
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one  boy  holding  the  end  of  a  rope,  tried  to 
pull  the  boy  who  held  its  other  end  across 
a  line,  marked  between  them  on  the 
ground.  The  top  was  as  commonly  in  use 
amongst  boys  then,  as  in  our  day.  We 
have,  too,  the  game  of  five  stones,  which 
were  thrown  from  the  upper  part  of  the 
hand  and  caught  in  the  palm.  Another 
game,  in  which  a  rope  was  drawn  through 
the  upper  part  of  a  tree  or  post.  Two 
boys,  one  on  each  side  the  post,  turning 
their  backs  to  each  other,  took  hold  of  the 
ends  of  the  rope,  and  tried  to  pull  each 
other  up.  These  few  games  will  serve  to 
show  the  nature  of  gymnastic  sports;  we 
can  but  refer  to  the  more  important  games, 
as  jumping,  leaping,  running,  throwing  the 
discus,  wrestling,  dancing,  &c. 

The  education  of  boys  up  to  the  age  of 
sixteen  was  divided  into  the  three  parts 
mentioned  above,  so  that  gymnastics 
formed  only  one  department,  but  during 
the  period  from  their  sixteenth  to  their 
eighteenth  year,  the  instruction  in  grammar 
and  music  seems  to  have  ceased,  and  gym- 
nastics were  exclusively  pursued. 

Such  was  the  basis  of  education  through- 
out Greece  ;  but  the  laws  of  the  Lacede- 
monians watched  over  it  with  still  stricter 
care.  Amongst  them  public  education 
was  common  to  rich  and  poor.  From  the 
first  moment  of  life,  the  child  was  an 
object  of  attention  to  the  state.  Even 
before  birth,  the  mother's  apartments 
were  surrounded  with  pictures  of  youthful 
beauty,  that  these  bright  images  might, 
through  her  organization,  stamp  her  child 
with  beauty.  The  infant's  cradle  was  sur- 
rounded by  warlike  instruments,  that  they 
might  become  from  the  earliest  moments 
a  part  of  his  life.  The  clothing  allowed 
perfect  freedom  of  movement  to  all  its 
limbs  ;  it  was  suffered  to  cry  freely,  but 
no  harsh  word  was  allowed  to  excite  its 
tears  or  produce  a  feeling  of  terror.  Until 
the  age  of  seven,  it  grew  up  under  the 
parental  influence,  permitted  to  play  freely, 
to  regard  the  kind  of  food  given  to  it  with 
indifi'erence,  accustomed  by  degrees  to 
darkness  and  solitude,  and  ignorant  of  the 
feeling  of  fear.  At  the  age  of  seven  the 
state  superintended  the  further  education 
of  the  child.  One  of  the  chief  men  of  the 
republic  was  placed  at  the  head  of  the 
children  ;  he  separated  them  into  classes, 
ind  to  each  class  a  young  chief,  noted  for 


wisdom  and  courage,  was  appointed.  They 
submitted  to  his  orders  and  chastisements  ; 
their  hair  was  cut  off" — they  learned  to 
walk  bare-footed,  to  wear  a  single  garment 
summer  and  winter,  to  sleep  on  rushes, 
which  they  gathered  on  the  banks  of  the 
Eurotas,  They  were  never  left  alone  ;  their 
exercises  were  performed  under  the  eye  of 
the  aged  and  the  chief  officer  of  public 
education ;  their  young  chief  was  con- 
stantly at  their  head  when  they  engaged 
in  combats,  swam  across  the  Eurotas, 
hunted,  raced,  or  attended  the  exercises  of 
the  gymnasium.  They  supped  on  plain 
food,  which  they  cooked  themselves,  the 
stronger  carrying  the  wood,  the  weaker 
the  vegetables  and  other  food.  After  sup- 
per some  were  directed  to  sing,  others 
must  answer  questions,  thus  indicating 
their  intelligence  and  disposition  —  as, 
"Who  is  the  most  honest  man  in  the  city  ?" 
"  What  do  you  think  of  such  an  action?" 
The  answer  must  be  exact  and  to  the  point 
— those  who  failed  were  punished.  Little 
literary  education  was  given  them,  but 
they  were  taught  to  express  themselves 
clearly,  to  join  in  the  exercises  of  dancing 
and  music,  and  to  sing  the  praises  of  their 
gods,  and  the  exploits  of  those  who  had 
died  for  their  country.  They  were  visited 
daily  by  magistrates,  who  inspected  their 
education  and  habits,  and  saw  if  they  were 
growing  too  fat.  This  last  condition  being 
considered  an  indication  of  laziness,  unfor- 
tunate individuals  who  displayed  too  much 
embonpoint  were  cited  before  the  public 
tribunals  and  threatened  with  exile  !  The 
greater  part  of  the  day  was  spent  in  the 
gymnasium. 

At  the  age  of  eighteen,  the  pupils  were  not 
released  from  the  discipline  of  the  schools, 
as  in  many  cities  of  Greece.  Lycurgus 
wisely  considered  this  a  critical  age,  and 
new  exercises  and  labours  were  imposed, 
to  hinder  the  development  of  the  passions. 
The  chiefs  required  an  increase  of  modesty, 
submission,  temperance,  and  zeal.  The 
singular  spectacle  was  presented  of  a 
brilliant  youth,  full  of  pride,  courage,  and 
beauty,  behaving  with  the  decency  and 
reserve  of  the  young  girls  who  served  in 
the  religious  festivals. 

This  was  not  the  result  of  external 
restraint,  affecting  simply  the  manners  ; 
their  enthusiasm  was  enlisted  in  this  reserve, 
by  the  emulation  of  rival  classes,  who  excited 
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each  other  to  the  love  and  practice  of 
virtue,  according  to  their  standard,  by  the 
glory  of  victory. 

These  bodies  of  young  Spartans  were 
spread  over  the  country,  and  exposed  to 
hardships  ;  they  were  taught  to  study  its 
aspect,  and  learn  the  best  method  of 
defending  it.  They  attacked  wild  boars 
and  savage  beasts,  and  were  instructed  in 
the  manoeuvres  of  the  military  art. 

I  have  dwelt  somewliat  in  detail,  be- 
cause Greece  stood  first  among  the  nations 
of  antiquity  in  physical  and  mental  de- 
velopment— the  highest  in  every  kind  of 
excellence,  according  to  the  standard 
which  then  existed  in  the  world.  In 
examining  the  means  by  which  this  con- 
dition was  reached,  we  remark  particularly 
the  following  points — 1st.  The  physical 
discipline  of  the  young  was  considered  the 
basis  of  all  education.  2nd.  This  physi- 
cal training  was  not  limited  to  a  portion 
of  the  day,  or  to  any  single  part  of  the 
organization,  but  beginning  with  early 
childhood,  it  was  continued  constantly  to 
the  period  of  confirmed  manhood,  and 
comprised  dress,  food,  bathing,  the  air 
breathed,  the  habits  of  life,  as  well  as 
exercise  in  its  various  branches.  3rd. 
The  instruction  given  in  mental  cultiva- 
tion never  interfered  with  the  fullest 
attention  to  the  use  of  these  physical 
agents ;  thus  tlie  beautiful  groves  and 
the  lofty  halls,  adorned  with  objects  of 
sublime  art,  where  the  instruction  was 
carried  on,  could  in  no  way  injure  the 
organic  health  of  the  body,  while  they 
refined  the  senses  by  the  ennobling  influ- 
ences of  nature  and  art.  4th.  The  moral 
and  religious  welfare  of  the  young  was 
carefully  attended  to.  They  were  heathen 
nations  ;  their  religion  was  not  ours  ;  but 
what  seemed  to  them  the  highest  virtue 
Avas  carefully  instilled  into  the  minds  of 
their  children,  not  so  much  by  direct 
teaching,  as  by  the  influences  which  sur- 
rounded them;  the  careful  oversight  of  all 
tjieir  actions ;  the  hymns  they  learned  to 
sing,  the  ornaments  of  their  edifices,  the 
conversations  they  listened  to,  the  religious 
ceremonials  in  which  they  assisted,  and  the 
whole  spirit  of  society.  5th.  This. system 
of  education,  based  upon  physical  develop- 
ment, was  applied  with  remarkable  advant- 
age to  their  young  girls  ;  the  superiority 
of  the  women  thus  educated  was  displayed 


with  singular  success  in  every  respect ; 
they  were  more  faithful  wives,  stronger 
mothers,  wiser  domestic  rulers,  more 
patriotic  citizens,  and  nobler  human 
beings,  than  the  women  who  were  edu- 
cated in  sedentary  and  secluded  pursuits. 
Oth.  This  long  and  complete  physical 
training  favoured  in  a  remarkable  degree 
a  brilliant  mental  growth ;  for  they  stand 
unrivalled  in  antiquity,  as  philosophers, 
poets,  artists,  men  of  science,  and  men  of 
action — nay,  with  all  the  added  wisdom  of 
nearly  2000  years  we  still  bow  reverently 
before  the  creations  of  their  genius  ! 

We  find  amongst  the  Romans  the  same 
attention  paid  to  the  strengthening  and 
full  development  of  the  body  in  early 
life,  tiie  mental  culture  being  deferred  to 
a  maturer  age.  "With  them,  however,  the 
education  had  a  more  exclusively  warlike 
tendency  ;  the  system  of  public  gymnasia 
did  not  exist,  and  tlieir  method  of  training 
was  narrower  in  its  aim,  and  less  perfect 
in  its  details. 

We  find  that  the  history  of  all  ages  and 
nations  confirms  that  daily  life,  to  be  wise 
and  good,  must  be  the  working  out  in 
detail  of  these  universal  laws.  All  the 
powers  of  our  nature  must  be  developed 
by  exercise — but  this  development  must 
be  efiected  in  the  true  order  of  grovv'th  ;  the 
double  movement  of  body  and  soul  must 
always  be  maintained,  but  with  varying 
predominance  according  to  the  age  ;  and 
every  movement,  every  action,  nmst  have  an 
object,  a  special  and  a  universal  use. 

Such  are  the  lessons  we  learn  alike 
from  the  teaching  of  reason  and  the  ob- 
servation of  life  ;  and  by  our  neglect  of 
these  principles  we  learn  the  cause  of  our 
present  failure  in  the  attainment  of  health 
— health  in  its  widest  sense. 

Let  us  consider,  then,  in  what  way  we  can 
so  far  modify  the  education  of  the  young, 
that  it  may  be  in  accordance  with  those 
Divine  laws  which  we  nov/  violate.  A 
mom.entous  question  I  We  have  done  much 
to  answer  it,  however,  in  attaining  a  clear 
understanding  of  the  evil,  which  will  serve 
to  shov;  us  in  what  direction  our  eiibrts 
must  be  turned.  In  considering  this 
question  still  farther,  let  me  say  a  ievi 
words  in  relation  to  this  important  point 
—  physical  exercise  —  which,  as  we  have 
seen,  must  play  so  prominent  a  part  in 
true  education. 
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Exercise,  to  perform  its  true  work  in  the 
education  of  youth,  must  be  scientific — its 
practice  must  be  based  on  principles,  it 
must  accomplish  definite  ends  by  intelli- 
gent means;  there  is  as  much  difFereuce 
between  the  action  of  thinJcing  and  uvtldnk- 
ing  muscles,  as  between  the  idle  jingling  of 
tunes  on  the  piano,  by  a  person  of  quick 
musical  ear,  and  the  grand  effects  produced 
by  an  accomplished  musician,  who,  ex- 
pressing every  faculty  of  his  soul  througli 
his  instrument,  can  carry  his  audience  with 
him  through  the  wide  range  of  passionate 
sentiment. 

The  savage  nations  gain  health  and 
strength  by  their  untutored  activity,  but 
they  remain  brutal  and  degraded — they 
gain  no  mental  refinement  by  their  exer- 
cises, and  they  are  always  surpassed  by 
civilized  man  when  he  turns  his  attention 
to  these  subjects — as  the  Mormons,  while 
journeying  tlirough  the  wilderness,  always 
triumphed  over  their  Indian  antagonists  in 
every  en coimter  of  force  or  skill,  in  run- 
ning, leaping,  wrestling,  &c. 

Now  scientific  exercise  trains  the  mind 
and  the  character ;  it  may  be  moral  and 
intellectual  in  its  action — the  faculties  of 
order,  precision,  calculatioQ,  self-com- 
mand, decision,  energy,  &c.,  will  be  called 
into  intelligent  action  through  the  exercise 
of  the  muscles  ;  and  by  the  combination 
of  the  senses  with  special  adaptations  of 
the  muscles,  a  wide  range  of  culture  is 
opened  to  youth,  which  will  embrace  al- 
most every  instruction  suitable  to  that 
age. 

We  are  indebted  to  the  Swedish  poet  and 
philosopher,  Ling,  for  the  noblest  deve- 
lopment of  the  subject  of  exercise  which 
we  have  yet  had  ;  a  student  of  the  old 
Greek  gymnastics,  a  descendant  of  the 
warlike  Norsemen,  surrounded  by  the  tra- 
ditions of  their  strength,  their  matchless 
feats  of  physical  power,  and  the  virtues 
that  underlay  their  ferocity,  he  longed  to  I 
introduce  into  our  effeminate  manners  a 
little  of  the  wholesale  physical  energy  i 
which  seemed  to  have  vanished  with  the  j 
old  vikings.  Thus  he  developed  his  ad- 
mirable systems  of  gymnastics  in  its 
various  branches ;  he  saw  it  adopted  by 
his  native  country  —  taken  under  the 
protection  of  the  government — introduced 
into  the  army,  into  medicine,  into  educa- 
tion— and  he  left  it  as  a  precious  legacy 


i  to  future  ages,  and  to  more  detailed  deve- 
j  lopment  and  adaptation  by  his  successors. 
j  To  the  zeal  of  his  intelligent  disciple, 
{  Professor  Georgii,  we  owe  the  introduction 
of  this  system  amongst  the  Anglo-Saxon 
race. 

The  system  of  Ling  is  an  attempt  to 
restore  education  to  its  true  basis,  and  to 
attain  tlie  due  balance  between  the  phy- 
sical and  spiritural  natures.  It  is  not  an 
effort  to  revive  the  heathen  education  oi 
Greece,  nor  the  fierce  customs  of  the 
Northmen,  but  to  adapt  the  principle  of 
truth  and  vigour  which  existed  in  those 
people  to  the  customs  of  our  advanced 
civilisation — to  join  the  physical  energy  of 
the  Norsemen  with  the  mental  energy  of 
the  nineteenth  century,  and  with  the  purity 
and  holiness  of  the  Christian. 

In  accordance  with  his  views,  as  a  first 
step  in  direct  physical  education,  the  will 
must  obtain  perfect  control  over  all  the 
muscles.  You  will  remember  the  immense 
number  of  muscles  in  the  human  bod}', 
with  the  infinite  variety  of  combinations 
of  which  they  are  capable.  The  ordinary 
exercise  of  walking  and  domestic  occupa- 
tions does  not  bring  the  majority  of  these 
muscles  into  active  play  ;  we  need,  then, 
special  movements,  which  shall  produce 
this  wide  activity,  and  thus  strengthen 
every  muscle  and  place  it  under  the  con- 
trol of  our  will ;  the  direction  of  these 
movements  needs  much  physiological 
study,  that  there  may  be  no  violation  of 
the  laws  of  our  economy,  that  true  move- 
ments may  be  produced  in  a  true  way. 
Without  this  knowledge,  gymnastic  move- 
ments may  become  injuriovis,  even  dan- 
gerous ;  for  not  only  may  the  muscles  be 
injured  by  an  attempt  to  perform  move- 
ments for  which  they  are  not  adapted,  but 
their  action  may  be  falsified  by  an  incor- 
rect and  slovenly  manner  of  jierfovming 
the  movements. 


Excellence  is  never  granted  to  man 
but  as  the  reward  of  labour.  It  argues 
indeed  no  small  strength  of  mind  to  per- 
severe in  habits  of  industry  without  the 
pleasure  of  perceiving  those  advances, 
which,  like  the  hand  of  a  clock,  whilst 
they  make  hourly  approaches  to  their 
point,  yet  proceed  so  slowly  as  to  escape 
observation. — Sir  J.  Reynolds. 
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HOW  TO  USE  THE  MICROSCOPE. 

Sir  David  Brewster  gives  the  fol- 
lowing rules  for  microscopic  observa- 
tions, 

1.  The  eye  should  be  protected  from 
all  extraneous  light,  and  should  not  re- 
ceive any  of  the  light  which  proceeds 
from  the  illuminating  centre,  except  what 
is  transmitted  through  or  reflected  from 
the  object.  This  rule  will  illustrate  the 
use  of  the  diaphragm  under  the  stage  of 
the  microscope. 

2.  Delicate  observations  should  not  be 
made  when  the  fluid  which  lubricates  the 
cornea  of  the  eye  is  in  a  viscid  state. 

3.  The  best  position  for  microscopic 
observations  is  when  the  observer  is  lying 
horizontally  on  his  back.  This  arises 
from  the  perfect  stability  of  the  head,  and 
from  the  equality  of  the  lubricating  film 
or  fluid  which  covers  the  cornea.  The 
worst  of  all  positions  is  that  in  which  we 
look  downwards  vertically.  The  most 
common  and  easy  position  is  generally 
with  the  instrument  inclined  at  an  angle  of 
45  degrees. 

4.  If  we  stand  straight  up  and  look 
horizontal!}^,  parallel  markings  or  lines 
will  be  seen  most  perfectly  when  their 
direction  is  vertical ;  viz.,  the  direction  in 
which  the  lubricating  fluid  descends  orer 
the  cornea. 

5.  Every  part  of  the  object  should  be 
excluded,  except  that  which  is  under  im- 
mediate observation. 

6.  The  light  which  illuminates  the 
object  should  have  a  very  small  diameter. 
In  the  daytime  it  should  be  a  single  hole 
in  the  window-shutter  of  a  darkened  room, 
and  at  night  an  aperture  placed  before  an 
Argand  lamp. 

7.  In  all  cases,  particularly  when  high 
powers  are  used,  the  natural  diameter  of 
the  illuminating  light  should  be  dimi- 
nished, and  its  intensity  increased,  by 
optical  contrivances. 

The  following  remarks  by  Mr.  James 
Smith,  copied  from  the  "  Microscopic 
Journal,"  Vol.  I.,  are  recommended  to  the 
consideration  of  all  who  are  in  the  habit 
of  using  microscopes.  "Much  of  the 
beauty  of  the  objects  seen  depend  upon 
the  management  of  the  light  that  is 
thrown  upon  or  behind  them,  which  can 
only   be  fully  mastered   by  practice.     It 


may  be  remarked,  however,  as  a  general 
rule,  that  in  viewing  those  which  are 
transparent,  the  plane  mirror  is  most 
suitable  for  bright  daylight ,  the  concave 
for  a  lamp  or  candle,  which  should  have 
the  bull's-eye  lens,  when  that  is  used,  so 
close  to  it  that  the  rays  may  fall  nearly 
parallel  on  the  mirror.  If  the  bull's- 
eye  lens  is  not  used,  the  illuminating  body 
should  not  be  more  than  five  or  six  inches 
from  the  mirror.  The  latter  is  seldom 
required  to  be  more  than  three  inches 
from  the  object,  the  details  of  which  are 
usually  best  shown  when  the  rays  from 
the  mirror  fall  upon  it  before  crossing, 
and  the  centre  should  (especially  by  lamp- 
light) be  in  the  axis  of  the  microscope. 
For  obscure  objects,  seen  by  transmitted 
light,  and  for  outline,  a  full  central 
illumination  is  commonly  best,  but  for 
seeing  delicate  lines,  like  those  on  the 
scales  of  insects,  it  should  be  made  to  fall 
obliquely,  and  in  a  direction  at  right 
angles  to  the  lines  to  be  viewed. 

"  The  diaphragm  is  often  of  great  use 
in  modifying  the  light,  and  stopping  such 
rays  as  would  confuse  the  image  (espe- 
cially with  low  or  moderate  powers)  ;  but 
many  cases  occur  when  the  effects  desired 
are  best  produced  by  admitting  the  whole 
from  the  mirror. 

"  If  an  achromatic  condenser  is  em- 
ployed instead  of  the  diaphragm,  its  axis 
should  correspond  with  that  of  the  body  ; 
and  its  glasses,  when  adjusted  to  their 
right  place,  should  show  the  image  of  the 
source  of  artificial  light,  or,  by  day,  that  of 
a  cloud  or  window  bar  in  the  field  of  the 
microscope,  while  the  object  to  be  viewed 
is  in  focus. 

'*  The  most  pleasing  light  for  objects  in 
general,  is  that  reflected  from  a  white 
cloud  on  a  sunny  day ;  but  an  Argand's 
lamp  or  wax  candle,  with  the  bull's-eye 
lens  is  a  good  substitute. 

'*  A  large  proportion  of  opaque  objects 
are  seen  perfectly  well  (especially  by  day- 
light) with  the  side  reflector,  and  the  dark 
box  as  a  background  ;  and  for  showing 
irregularities  of  surface,  this  lateral  light 
is  sometimes  the  best ;  but  the  more  ver- 
tical illumination  of  the  Lieberkuhn  is 
usually  preferable,  the  light  thrown  up  to 
it  from  the  mirror  below  being,  with  good 
management,  susceptible  of  much  com- 
mand and  varietv." 
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CHAPTER  V.  (Continned.) 

A  barometer  kept  in  the  same  place  undergoes  variations  of  altitude,  some  of  which 
are  regular,  and  others  n-regular.  The  former,  ^^hich  depend  on  diurnal  tide  n  he 
atmosphere,  analogous  to  tules  m  the  sea,  occur  about  the  same  time  of  the  da. -the 
grea  es  depression  bemg  commonly  about  four  in  the  morning  and  evening  and  e 
greatest  elevation  about  ten  m  the  morning  and  night.  In  summer,  howf;er  thev 
occur  an  hour  or  two  earlier  in  the  morning,  and  as  much  later  at  night  The  irr^ci^hV 
changes  depend  on  meteorological  causes,  and  are  not  reduced  as  yet  to  any  determh  a  e 
aws  In  amount  they  are  much  more_  extensive  than  the  former,  extendi  ffJomtie 
fentW  r"nch.     """        "  "^"^  ""''  '''''''  ''°^^  '''  ^™^^^^  ^^"^^"^  t^- 

bp^C^  tI"'^^'  application  of  the  barometer  is  for  the  determination  of  accessible 
lieights.  The  princip  e  upon  which  this  depends  is  simple-the  barometer  necessari  ? 
standing  at  a  lower  point  as  it  is  carried  to  a  higher  position.      In  practIL  it  is  mo  e 

s;;  Liui'o:- '^airotLrs.^^^  ''-'''' ''''-'''  --'^-'^ '-  been^givenVL:;;^ 

[The  pressure  of  the  atmosphere  varies  according  to  the  elevation  above  the  level  of 
the  sea,  and  on  this  prmciple  the  height  of  mounrains  is  estimate!  SupposinT  the 
density  of  the  atmosphere  to  be  un  form  a  fall  of  nnp  ;r.n^.  ;«  ,-l  v.  '^^Pt'^smg  tne 
correspond  to  ll,06o-  fnches.  or  922  feetV  a^";  burfn  oT  r^  o  tk'eTe^'lcuI^rJ^^ 
with  accuracy,  allowance  must  be  made  for  the  increasing  rarity  of  the  a'r  and  Ibr 
various  other  circumstances  which  are  detailed  in  ivnvl-.  ^»  .  V  '  ^ 
Elements  of  a>ennstry,m.  Edition,  P/2I3T  "^eteorology.-2'„n,.r'.v 


CHAPTER  VI. 

THE    PRESSURE    OF    THE     AIR. 

Measure  of  the  Force  with  ivhich  the  Air   vresip^ Jr>ff^,o..t    Ar  j        r  v  .- 

Experiments  Illustrating  this  Force-^ElasUcTt    of  vIa^   F  "{  ^''^"^atrng  it- 

The  Condenser.  ^'""^^^^yJ  ^'i'^  ^u —Experimental  Illustrations— 

Having  explained  the  cause,  and  illustrated  the  pressure  of  the  air,  we  proceed  in 
^  ^^^^J}^^^  Pl^ce  to  determine  its  actual  amount. 

Ihere    are    many  ways    in  which  this  may  be 
^^-Vl^^-..  ^J"^-   J^\  following  is  simple  :    Take  a  pair  of 

^  -  W^^-'  ...-fi— ^    Magdeburgh  hemispheres,  the  area  of  the  section 

01  which  has  been  previously  determined  in  square 
inches  ;  exhaust  them  as  perfectly  as  possible  at 
the  pump  ;  and  then,  fastening  the  lower  handle, 
a,  to  a  firm  support,  hang  the  other,  h,  Fig.  25,  to 
the  hook  of  a  steelyard,  and  move  the  weight  until 
the  hemispneres  are  pulled  apart.  It  will  be 
lound  that  this  commonly  takes  place  when  the 
weight  is  sufficient  to  overcome  a  pressure  of 
This  m;,v  .orvo  ,  1  .         ntteen  pounds  on  every  square  inch. 

Jc      ThLTv  the  W     T'-f^l^""''''^^'"'  ^"^^  '^''''  ^-  ''^-^-  -^^'^«^^  much  more 
/rechion      If  t^  had.  r  "^'^'  determine  the  value  of  the  pressure  with 

-eiXrtk>aua,?t    Af        °™    '-^^  ^-^^^'^-^'  «"^'  ^^^^'^"^^  inch  in  section,  and 

ToLv!_r."K^       "''''"''■'' '""'^'"^^^  ''  '"'^  given  time,  it  would  give  u^  the 

F 


Fig.  2-, 
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value  of  the  atmospheric  pressure  on  one  square  inch,  because  the  weight  of  tlie 
mercury  is  equal  to  the  pressure  of  the  air.  And  by  calculation  we  can,  in  like 
manner,  obtain  it  from  tubes  of  any  diameter. 

The  phenomena  of  the  barometer  teach  us  that  this  pressure  is  not  always  the 
same,  but  it  undergoes  variations.  It  is  commonly  estimated  at  fifteen  pounds  on 
the  square  inch. 

[The  pressure  of  the  atmosphere  being  about  fifteen  pounds  on  every  square  inch, 
the  surface  of  the  whole  globe  sustains  a  pressure  of  11,449,000,000  hundreds  of 
millions  of  pounds.  Shell-fish,  which  have  the  power  of  producing  a  vacuum,  adhere 
to  the  rocks  by  a  pressure  of  fifteen  pounds  upon  every  square  inch  of  contact." — 
Somerville's  "  Connection  of  the  Physical  Sciences,"  1th  Edition,  page  126.] 

There  are  two  other  ways  in  which  the  value  of  the  pressure  of  the  air  is  stated.  It 
is  equal  to  a  column  of  mercury  thirty  inches  in  length,  or  to  a  column  of  water 
thirty-four  feet  in  length. 

We  are  now  able  to  understand  the  reason  of  the  great  effects 
to  which  the  pressure  of  the  air  may  give  rise.  In  most 
instances  these  effects  are  neutralized  by  countervailing  pressures. 
Thus,  the  body  of  a  man  of  ordinary  size  has  a  surface  of  about 
two  thousand  square  inches,  the  pressure  upon  which  is  equal  to 
thirty  thousand  pounds.  But  this  amazing  force  is  entirely 
neutralized,  because,  as  we  have  seen,  the  atmospheric  pressure 
is  equal  in  all  directions,  upward,  downward,  and  laterally.  All 
the  cavities  and  the  pores  of  the  body  are  filled  witli  air,  which 
presses  with  an  equal  force.  [What  a  fortunate  thing  it  is  that 
we  are  subjected  to  this  apparent  enormous  pressure,  for  if  this 
did  not  exist,  the  fluids  that  circulate  within  our  bodies  would  be 
vapourised,  and  the  surrounding  parts  crumble  away.] 

The  following  experiments  may  further  illustrate  the  general 
principle  of  atmospheric  pressure : 

On  a  small  flat  plate,  a,  Fig.  26,  furnished  with  a  stop-cock,  h, 
which  terminates   in  a  narrow  pipe,  c,  let  there  be   placed  a  tall 
receiver  from  which  the  air  is  to  be  exhausted  by  the  pump.     The 
stop- cock,  h,  being  closed,  and  the  instrument  being  removed 
from  the  pump,  b  is  to  be  opened,  while  the  lower  portion  of  its 
tube  dips  into  a  bowl  of  water.     Under  these  circumstances  the 
water  is  pressed  up  in  a  jet  through  c,  and  forms  a  fountain  in 
vacuo. 
On  the  top  of  a  receiver.  Fig.  27,  let  there  be  cemented,  air-tight,  a  cup  of  wood, 
a,  terminating  in  a   cylindrical  piece,   h,  the  pores  of  which  run 
lengthwise.     Beneath  this  let  there  be  placed  a  tall  jar,  c.     Now, 
if  the  wooden   cup  be  filled  with  quicksilver,  the  jar  being  pre- 
viously placed  on  the   pump,  and  exhaustion  made,  the  metal  wil 
be  pressed  through  the  pores  of  the  wood  and   descend  in  a  silvei 
shower.     The  jar,  c,  should  be  so  placed  as  to  prevent  any  of  the 
quicksilver  getting  into  the  interior  of  the  pump. 

There  are  many  substances  which  exist  in  the 
liquid  condition,  merely  because  of  the  pressure  of 
the  air.  Take  a  glass  tube,  A,  Fig.  28,  closed  at  one 
end  and  open  at  the  other,  and  having  filled  it  with 
water,  invert  it  in  ajar,  B  ;  introduce  into  it  now  a  little  sulphuric  ether, 
which  will  rise,  because  of  its  lightness,  to  the  top  of  the  tube,  at  a. 
Place  the  apparatus  beneath  the  receiver  ot  the  air-pump,  and  exhaust. 
The  ether  will  now  be  seen  to  abandon  the  liquid,  and  assume  the  gas- 
eous form,  filling  the  entire  tube  and  looking  like  air.  On  allowing  the 
pressure  again  to  take  effect,  it  again  relapses  into  the  liquid  form. 


Fiff.  27. 


The  following  experiments  illustrate  the  elasticity  of  the  air 


Fig.  28. 
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Take  a  glass   bulb,  a,  Fig.  29,  which  has  a  tube,  h,  projecting    from   h    th-'  ODen 

^         ff'r/K^'^  '^^^',^  ^^P^  ^^"^^^^  ^^"^^  ^^^^^  i"  -  -up,  ^.  the  tube  and 
the  bulb  being  likewise  full  of  water,  except  a  smal    space  vvhichk 
occupied  by  a  bubble  of  air  at  a.     Invert  over  the  whole  a  jar  5  and 
placing  the   arrangement  on  the  pump,  exhaust.     It  will  be  f^und   as 
exhaustion  goes  on,  that  the  bubble,  a,  steadily  increases  in  size  untH 

L^k\"1    ^^''  Y^'  ""^  '"'"  '^'  ^''^^-     O"  readmitting  the  pressure 

the  bubble   collapses  to  its  original   size.     The  air  is,  fherefo^e   dnat-' 

able  and  condensible— that  is,  it  is  elastic.  ' 

If  a  bottle   the  sides  of  which  are  square  and  the  mouth  hermeti 

_        ,  cally  c  osed,  be  placed  beneath  a  receiver,  and  the  pressure  removeT  th. 

air  imprisoned  m  the  mterior,  exerting  its  elastic  force   will  violemlybi^stXt^ttk 

^  to  pieces.     It  IS,  therefore,  well   to  cover  it  with  a  wire 

cage,  as  represented  in  Fig  30. 

The  elasdc  force  of  the  air  increases  with  its  density. 
Powerful  effects,  therefore  arise  by  condensing  air  into 
a  limited  space.      The  condenser,  which  is  an  instru- 
ment  lor  this  purpose,  is  represented  in  Fig.  31    It  con 
sists  of  a  tube,  a  b,  in  which  there  moves   by  a  handle 
g,  a  piston,/.     In   one  side  of  the   tube,  at  c,  there  is 
an  aperture,  and  at  the  lower  part,  d  there  is  a  valvP 
.   opening  downward      On  pushing  the  piston ^do^n,'  the   air  belieath 
It  IS  compressed,  and,  opening  the  valve   .,  by  its  elastic  force    accu 

Tmlrein  thV^br''^     '''""  ^'^  ^^^^^"^^  pulled  upraiacTum 

jr-^  t-erko^/-— rss^s^^^ 
fr^o^^iu^^ai^Lrr^^^^^^^^        --  ^^^  ^^-- 

pieYe  of  wax'an'el^'''^^  ""^^'^V'"'  "^^^^'  ^"^  '^''^  ^^  P^^^^^  -  it  a 

piece  ot  wax,  an  egg,  or  any  yielding  or  brittle  bodies,  it  will  be  found         ^^^-  ^L 

™ir^?Js'   romThl'^ircu'";^  '^  'T'T"^^  J^^  ^^^  ^°  any  ttenTthatever.     And 
eq^fi^  all  dl'cttons!        "'''"''   '^"^'^'  explained-that  the  pressure  generated  is 

foltirr^iendl'  pr^pfei-tr^uVof  7T{^'^''^^^  ^^^^^^^^^  "^^^  ^^^ 

thrbXr'fdi'ofi^etr  ^^^^^^  ^^  r^^^y  ^^^--^  by 

bladder  or  India-rubber    which  is  firm  vfWl  .^   T'''  T'''"^  ^'^'^    "    P^^^^    °^ 

the  cover,  the   balloon     ilT  descend  to  d.^  ton''      '  '?'     ^^  '^'''•''''^  '^''  ^"^^^  °" 
elastic  foi'ce  of  the  air  in  ViVp  T   fi         ^       bottom    and  on   removing  the  finger,  the 

viously  eTtLed   and  the  h.  W  "  ^''''l  ""^  ^^^  ^^^^^^  ^^  wate?  which  had  pre- 

lously  enteied,  ^"^  the  b  "         becoming  lighter,  reascends.     Therefore,  we  sav  that 

^  ton  and  .?         """""f  f   '^'  ^"""°^  ^^P^"^^  "P^^  the  condensa- 

tion and  expansion  of  the  air  contained  in  it.— W.  T   K  1 

full  n/''"'''^^  ^^'  ?T  P^i^-iple,  if  a  small  bladder,  only  partly 
deen  l!f'  r  '""""^  ^^'  ^  ^'^^^^^'  ^'^-  ^2,  to  the  bottom  of  a 
haustfn^  t]?i  T'f •''  r  '°T'^^  '^"  ^^^^^^  ^ith  a  receiver  and  ex- 
which  rf.U  f  t^T  ^''''  °^  *^^'  ^"^^^'^^^  ^^^  ^il^tes  the  bladder, 
which  rises  to  the  top,  carrying  with  it  the  weight.      When  the  pres 

roUomSlSTa:''^'^    bladder  collapses  and 'descends  agaLto^^S 

Fig.  32  Krm?l7f  -T  numerous  machines  in  which  the  elastic  force  of  air  is 

Indeed   the  variousS  "r      °Pf  ^^^°"'  ^^^^  ^^  the  air-gun,  blowing-machines,  &c. 

material^  i^Sn  s^u'd^^n  rgivfnfrr  To  thJ^'^l   t^^^"'.  °"  this  "principle- that 
gas,  which  exerts  a  great  elask  forcf.  evolution  of  an  immense  quantity  of 
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CHAPTER  VIL 

PROPERTIES    OF    THE    AIR. 

Marrlotte's  Law.— Proof  for    Compressions  and  Dilatations. —Case    in    which  it  Fails.— 

Resistance  of  the  Air  to  Motion.— The  Parachute.— The  Air  transmits  Sound ;  supports 

Animal  Life,   Combustion,   and  Tgnition.— Exists    in   the  pores  of  some  Bodies  and   is 

dissolved  in  others. 

Atmospheric  air  being  thus  a  highly  compressible  and  expansible  substance, 
we  have  next  to  inquire  what  is  the  amount  of  its  compressibility  under  different 
deo-rees  of  force  '>  This  has  been  determined  experimentally  by  diSerent  philosophers, 
the  true  law  having  first  been  discovered  by  Boyle  and  Marriotte. 

The  density  and  elasticity  of  air  are  directly  as  the  Jorce  oj  compression. 

The  volume  which  air  occupies  is  inversely  as  the  pressure  upon  ^t. 

To  illustrate,  and  at  the  same  time  to  prove  these  laws,  we  make  use  of  a  tube, 
adch,  so  bent  that  it  has  two  parallel  branches,  a  and  b.  It  is  closed  at  b,  and  has 
a  funnel-mouth  at  a.  Sufficient  mercury  is  poured  mto  the  tube  to  close  the 
bend  and  to  insulate  a  volume  of  air  in  h  d.  Of  course  this  air  exists  under  a 
pressure  of  one  atmosphere  equal  to  a  column  of  mercury  thirty  mclies  long. 
Through  the  funnel,  a,  mercury  is  now  to  be  poured ;  as^  it  accumulates  it 
presseJon  the  air  in  d  b,  and  reduces  its  volume  to  c.  If,  in  this  manner,  a 
column  tbirty  inches  long  be  introduced,  it  will  be  found  that  the  air  in  b  d  is 
reduced  to  half  There  are,  therefore,  now  two  atmospheres  pressing  on  the 
included  air-the  atmosphere  itself  being  one,  and  the  thirty  inches  ot  niercury 
tlie  other.     Two  atmospheres,  therefore,  reduce  a  given  quantity  ot  air  into  halt 

its  volume.  .„    ,         ,  ,  i    4.1,  ,.  11  l-fc 

In  the  same  manner  it  could  be  proved,  if  the  tubewere  long  enough    that       Ul 

the  introduction  of  another  thirty  inches  of  mercury,  giving  a  pressure  of  three  W 

atmospheres,  would  condense  the  air  to  one-third,  that  four  would  compress  it  Fig.  33. 

to  one-fourth,  five  to  one-fifth,  &c.  „  n      •  u  «„^««oof;nnc 

FThe  truth  of  this  law  may  be  proved  for  rarefactions  as  well  as  condensations. 
Li  he  trutn^oi  tni^^  ^y  ^^^^.  ^^^^^^^^^^^^^^ed  that  Marriotte's  law  does  not  vary 
for  atmospheric  air  in  its  application  to  a  pressure  of  twenty-seven 
atmospheres  — W.  T.  K.]  For  this  purpose  let  there  be  taken  a  long  tube, 
a  b.  Fig.  34,  open  at  the  end,  b,  and  closed  at  a,  with  a  screw  ;  a  jar, 
B  filled  with  mercury  to  a  sufficient  height,  is  also  to  be  provided.  Now 
let  the  screw  at  a  be  opened  and  the  tube  depressed  in  the  mercury  until  , 
the  metal  by  rising,  leaves  in  the  tube  a  few  inches  of  air.  The  screw  i 
s  noT'o  be  dosed'ind  the  tube  lifced.  The  included  air  at  once  dilates 
and  a  column  of  mercury  is  suspended.  It  will  be  found  that  when  the 
air  has  dilated  to  double  its  volume,  the  length  of  the  mercurial  column 
in  the  tube  will  be  fifteen  inches-that  is,  half  the  barometric  length. 

By  such  experiments  it  therefore  appears  that  Marriotte's  law  holds 
both  for  condensations  and  rarefactions.  This  law  has  been  verified  until 
the  air  has  been  condensed  twenty-seven  times  and  rarefied  one  hundred 
and  twelve  times.  In  the  case  of  gases,  which  easily  assume  the  liquid 
form,  it  is,  however,  departed  from  as  that  point  is  approached. 

Besides  the  properties   already  described,    atmospheric    air   possesses 

others   which    require    notice.      Among    these   may   be   mentioned    its 

tig.oi.       resistance  to  motion.  i,     1         /     t7:„  nr,  „,v,,vVi 

This  property  maybe  exhibited   by  means  of  the  two  wheels,  a  i.    Fig.  3o,  which 

c'ui  be  put  Fn  rJp     rotatory  motion  by  the  rack,  d,  which  moves  up  and  down  through 

^i    .TrnVht    sufiing-box,'..      The  wheels    are   so   arranged    that    the  vanes   of    a 

movrthrou^hthrai?edg^  but   those  of  ft  with  their  broad    faces      On  pushing 

own  the  raVk,  ^  a"d  making  he  wheels  rotate  with  equal  rapidity  m  the  atmospheric 
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air, 


one  of  them,  a,  will  be  found  to  continue  its  motion  much  longer  than  the  otlier, 
b ;  and  that  this  arises  from  the  resistance  which  b  ex- 
periences from  the  air  is  proved  by  making  them  rotate 
in  the  receiver  from  which  the  air  has  been  exhausted, 
when  b  will  continue  its  motion  as  long  as  a,  both  ceasing 
to  revolve  simultaneously. 

The  water-hammer  affords  another  instance  of  the  same 
principle.  It  consists  of  a  tube  a  foot  or  more  long  and 
half-an-inch  in  diameter.  In  it  there  is  included  a  small 
quantity  of  water,  but  no  atmospheric  air.  When  it  is 
turned  upside  down  the  water  drops  from  end  to  end,  and 
emits  a  ringing,  metallic  sound.  If  there  was  any  air  in  the 
tube,  it  would  resist  or  break  the  fall  of  the  water.  A  well- 
made  mecurial  thermometer  exhibits  the  same  fact.  If  there 
is  a  perfect  vacuum  in  its  tube,  on  turning  the  instrument 
Fig.  35.  upside  down  the  metal  drops  like  a  hard,  solid  body  against 

the  closed  end. 

The  parachute  is  a  machine  by  which  aeronauts  may  descend   from  a  balloon  to 

the   ground    in   safety. 

It      bears     a     general 

resemblance  to  an  um- 
brella, and  consists  of  a 

strong  but  light  surface, 

a  a,  Fig.  36,  from  which 

a  car,  b,  is   suspended. 

When    it    is     detached 

from     the     balloon,    it 

descends    at    first  with 

an  accelerated  velocity ; 

but  this  is  soon  checked 

by  the  resistance  of  the 

air,    and     the   machine 

then     falls    at    a    rate 

nearly     uniform,      and 

very  moderate. 

[A  very  simple  ex- 
periment will  enable 
any  person  to  illustrate  the  principle  of  the  parachute. 
Take  a  piece  of  paper  about  three  feet  square,  and 
attach  a  piece  of  thread  to  eacli  corner  of  it;  then  fasten 
a  proportionate  weight  to  the  lower  part,  as  in  Fig.  37,  and  let  it  drop  from  a  windov,-, 
or  even  from  your  hand,  held  as  high  as  you  can.  It  will  descend  slowly  to  the 
ground.— W.  T.  K.] 

[Zacharia  of  Rosleben  conceived  that  it  would  be  possible  to  construct  a  flying 
boat,  and,  as  an  experiment,  he  made  a  case  of  light  wood,  covered  with  linen,  in  the 
shape  of  a  flat  obtuse-angled  keel,  five  and  a  half  feet  in  diameter,  and  half  a  foot  deep, 
weighing  fourteen  and  a  half  pounds.  He  launched  this  machine  from  a  scaffold 
twenty- seven  feet  high,  which  was  erected  on  a  rock  one  hundred  feet  above  the  race- 
course of  Wendelstein,  upon  the  17th  of  September  1822,  and  the  boat  flew  ]5o 
feet.  He  made  another  experiment  upon  the  same  day,  and  from  the  same  spot,  with 
another  boat,  weighing  twenty-five  pounds,  which  landed  after  a  flight  of  158  feet. 
The  experiments  were  not  repeated  on  account  of  the  expense  and  their  partial  failure. 
— Abridged  from  the  "Elements  of  Nat.  Philosophy"  by  Prof.  Viest,  of  Anhalt- 
Dessau,  p.  208.] 

In  virtue  of  its  elasticity,  atmospheric  air  is  the  common  medium  for  the  transmis- 
sion of  sounds.     Under  the  receiver   of   an  air-pump,  let  there  be    placed  a  bell,  a, 
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Fig.  38,  the  hammer,  b,  of  which  can  be  moved  on  its  pivot,  c,  by  means  of  a  lever, 
h,  which  is  worked  by  a  rod  passing  through  the  stuffing-box,  e. 
The  bell  is  placed  on  a  leather  drum,  /,  and  fastened  down  to 
the  pump-plate  by  means  of  a  board,  d.  While  the  air  is  yet 
in  the  receiver,  the  sound  is  quite  audible,  but  on  exhausting,  it 
becomes  fainter  and  fainter,  and  at  last  can  no  longer  be  heard. 
On  readmitting  the  air  the  sound 
gradually  increases,  and  at  last  ac- 
quires its  original  intensity.  The 
leather  cushion,/,  is  necessary  to  pre- 
vent the  transmission  of  the  sound 
through  the  solid  part  of  the  pump. 

The  air  also  is  absolutely  neces- 
sary for  the  support  of  life.  The 
higher  warm-blooded  animals  die  when 
the  air  is  only  partially  rarefied.  A 
rabbit,  or  other  small  animal,  placed 
jar  may  remain  there  several  minutes 
but  if  we  commence  with- 


Fig.  38. 


Fig.  39. 


being  no 


under  an  air-pump 

without  being  much   disturbed  ; 

drawing  the  air  the  animal  instantly  shows  signs  of  distress, 

and  if  the  experiment  is  continued,  soon  dies.  (Fig.  39.) 

So,  too,  if  a  jar  containing  some  small  fishes  be  placed 
under  an  exhausted  receiver,  the  animals  either  float  on  their  backs  at  the  surface  of 
the  water;  or  descend  only  by  violent  muscular  exertions.  Fishes  respire  the  air  which 
is  dissolved  in  water,  and  hence  it  is  somewhat  remarkable  that  they  continue  to  live 
for  a  considerable  length  of  time  in  an  exhausted  receiver. 

The  air  is  also  necessary  to  all  processes  of 
combustion.  If  a  lighted  candle  be  placed 
under  a  receiver,  it  will  burn  for  a  length  of 
time  ;  but  if  the  air  be  withdrawn  by  the  pump, 
it  presently  dies  out.  The  smoke  also  descends 
to  the  bottom  of  the  receiver,  there 
air  to  buoy  it  up. 

If  a   gun-lock   be   placed  in   an   exhausted 
receiver,   and  the  flint  be  made  to   strike,   no 
sparks  whatever  appear  ;    and,  consequently,  if 
there  were  powder  in  the  pan,  it  could  not  be 
exploded.      The  production   of   sparks  by  the      ^S-  ^l- 
flint  and  steel  is  due  to  small  portions  of  the  latter  which 
are  struck  olf  by  the  percussion  burning  in   the  air, 
when  the  air  is  removed  that    combustion 
can  of  course  no  longer  take  place.  (Fig.40.) 
By  taking  advantage  of    the    expansi- 
bility of  the  air,  we  are  able  to  prove  that 
it  is  included  in  the  pores  of  many  bodies. 
Thus,  if  an  egg  is  dropped  into  a  deep  jar  of  water,  and  this  covered 
with  a  receiver,  as  soon  as    exhaustion   is  made,  a  multitude  of  air 
bubbles  continually  ascend  through  the  water.  (Fig.  41.)     Or  if  a  glass 
of  porter  be  placed  beneath  such  a  receiver,  its  surface  is  covered  with 
a  foam,  the  carbonic  acid  gas,  which  is  the  cause  of  its  agreeable  brisk- 
ness, escaping  away.  (Fig.  42.)      And  even  common  river  or  spring 
water  treated  in  the   same  manner  exhibits  the  escape  of  a  considerable   quantity  of 
gas,  which  ascends  through  it  in  small  bubbles,  and  gives  it  a  sparkling  appearance. 


and 
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CHAPTER  Viri. 

PROPERTIES    OF    THE    AIR. 

Loss  of  Weight  of  Bodies  in  the  Air. — Theorij  of  Aerostation. — The  Montgolfier  Balloon. — 
The  Hydrogen  Balloon. — Mode  of  Controlling  Ascent  and  Descent. — Artificial  and 
Natural  Currents  in  the  Air. — Resistance  of  the  Air  to  Projectiles. — Velocity  with  which 
Air  flows  into  a  Vacuum. — Velocity  of  Efflux  of  different  Gases. — Principles  of  Gaseous 
Diffusion. — These  Principles  regulate  the  Constitution  of  the  Atmosphere. 

On  principles  which  will  be  fully  explained  when  we  come  to  speak  of  specific 
gravity,  it  appears  that  a  solid  immersed  in  a  fluid  loses  a  portion  of  its  weight.  It 
follows,  of  course,  that  a  substance  weighs  less  in  the  air  than  it  does  in  vacuo. 

To  the  arm  of  the  balance,  a,  Fig.  43,  let  there  be  hung  a  light  glass  globe,  c,  coun- 
terpoised in  the  air  on  the  other  arm,  h,  by  means 
of  a  weight,  d.  If  the  apparatus  be  placed  beneath 
a  receiver,  and  the  air  exhausted,  the  globe,  c, 
descends,  but  on  re-admitting  the  air  the  equi- 
librium is  again  restored.  This  instrument  was 
formerly  used  for  determining  the  density  of  the 
air. 

A  substance  that  has  the  same  density  as  atmo- 
spheric air,  when  it  is  immersed  in  that  medium, 
loses  all  its  weight,  and  will  remain  suspended  in 
it  in  any  position  in  which  it  may  be  placed.  But 
if  it  be  lighter,  it  is  pressed  upward  by  the  aerial 
particles,  and  rises  upon  the  same  principle  that 
Fig.  43.  a  cork  ascends  from  the  bottom  of  a  bucket  of 

water.  And  as  the  density  of  the  air  continually  diminishes  as  we  go  upward,  it  is 
evident  that  such  a  body,  ascending  from  one  stratum  to  another,  will  finally  attain 
one  having  the  same  density  as  itself,  and  there  it  will  remain  suspended. 

On  these  principles  aerostation  depends.  Air  balloons  are  machines  which  ascend 
through  the  atmosphere  and  float  at  a  certain  altitude.  They  are  of  two  kinds:  1st, 
Montgolfier  or  rarefied  air  balloons ;  and  2nd,  Hydrogen  gas  balloons. 

The  Montgolfier  balloon,  which  was  invented  by  the  person  whose  name  it  bears, 
consists  of  a  light  bag  of  paper  or  cotton,  which  may  be  of  a 
spherical  or  other  shape ;  in  its  lower  portion  there  is  an  aper- 
ture, vvith  a  basket  suspended  beneath  for  the  purpose  of  con- 
taining burning  material,  as  straw  or  shavings.  On  a  small 
scale,  a  paper-globe  two  or  three  feet  in  diameter,  with  a  piece 
of  sponge  soaked  in  spirits  of  wine,  answers  very  well.  The 
hot  air  arising  from  the  burning  matter  enters  the  aperture, 
distending  the  balloon,  and  makes  it  specifically  lighter  than  the 
air,  through  which,  of  course,  it  will  rise.  (Fig.  44.) 

The  hydrogen  gas  balloon  consists,  in  like  manner,  of  a 
thin,  impervious  bag,  filled  either  with  hydrogen  or  common 
coal  gas.  The  former,  as  usually  made,  is  from  ten  to  thirteen 
times  lighter  than  air;  the  latter  is  somewhat  heavier.  A  balloon 
filled  with  either  of  these  possesses,  therefore,  a  great  ascensional  power,  and  will  rise 
to  considerable  heights.  Thus,  Biot  and  Gay  Lussac,  in  1804,  ascended  in  one  of  these 
machines  to  an  elevation  of  23,000  feet.  When  the  balloon  first  ascends,  it  ought 
not  to  be  full  of  gas,  for  as  it  reaches  regions  where  the  pressure  is  diminished,  the 
gas  within  it  is  dilated,  and  though  flaccid  at  first,  it  will  become  completely  distended. 
[A  balloon  which  is  only  half  full  at  the  surface  of  the  earth,  becomes  quite  full 
when  it  has  risen  three  miles  and  a  half;  because  at  that  altitude,  air  from  below 
doubles  its  volume  on  account  of  the  diminished  pressure. — Dr.  Arnott's  "Elements 


Fig,  44. 
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of  Physics."  3rd.  ed.  p.  40L] — If  it  were  full  at  the  time  it  left  the  ground,  there 
would  be  risk  of  its  bursting  open  as  it  arose.  The  gas  balloon  requires  a  valve  placed 
at  its  top,  so  that  gas  may  be  discharged  at  pleasure,  and  the  machine  made  to  descend. 
The  aeronaut  has  control  over  its  motions  by  taking  up,  with  him  a  quantity  of  sand 
i}i  bags,  as  ballast.  If  he  throws  out  sand,  the  balloon  rises,  and  if  he  opens  the  valve, 
and  lets  the  gas  escape,  it  descends. 

The  rarefaction  which  air  undergoes  by  heat  makes  it,  of  course,  specifically  lighter. 
Warm  air,  therefore,  ascends,  and  cold  air  descends.  When  the  door  of  a  room,  which 
is  very  warm,  is  open,  the  hot  air  flows  out  at  the  top,  and  the  cold  enters  at  the  floor  ; 
these  currents  may  be  easily  traced  by  holding  a  candle  near  the  bottom  and  top  of 
the  door.  In  the  former  position  the  flame  leans  inward,  in  the  latter  it  is  turned 
outward,  following  the  course  of  the  draught. 

The  drawing  of  chimneys,  and  the  action  of  furnaces  and  stoves,  depends  on  similar 
principles ;  the  column  of  hot  air  contained  iu  the  flue  ascending,  and  cold  air 
replacing  it  below. 

Similar  movements  take  place  in  the  open  atmosphere.  When  the  sun  shines  on 
the  ground  or  the  surface  of  the  sea,  the  air  in  contact  becomes  warm,  and  rises  ; 
it  is  replaced  by  colder  portions,  and  a  continuous  current  is  established.  The 
direction  of  these  currents  is  changed  by  a  variety  of  circumstances,  as  the  diurnal 
rotation  of  the  earth  and  other  causes  less  understood.  On  these  depend  the  various 
currents  known  as  breezes,  trade-winds,  storms,  hurricanes. 

The  atmosphere  does  not  rush  into  a  void  space  instantaneously ;  but,  under 
common  circumstances  of  density  and  pressure,  with  a  velocity  of  about  1,296  feet 
in  one  second.  Its  resisting  action  on  projectiles  moving  through  it  with  great 
velocities  is  intimately  connected  with  this  fact.  A  cannon-ball,  moving  through 
it  with  a  speed  of  two  or  three  thousand  feet,  leaves  a  total  vacuum  behind  it,  and 
condenses  the  air  correspondingly  in  front.  It  is,  therefore,  subjected  to  a  very 
poweriul  pressure  contiimally  tending  to  retard  it.  [Though  we  should  be  led,  as  in 
hydraulics,  to  conclude  that  the  resistance  which  air  makes  to  moving  bodies  is  as  the 
square  of  their  velocities,  experiment  appears  to  prove,  especially  when  the  velocity 
is  groat,  tliat  the  resistance  is  partly  proportional  to  the  square,  and  partly  to  the  simple 
power  of  the  velocity. — Playfair's  "  Nat  Philosophy."  Vol  i.  p.  276,]  The  rush 
of  the  air  flowing  into  the  vacuous  spaces  left  by  moving  bodies  is  the  cause  of  the  loud 
explosions  they  make. 

When  gases  of  different  densities  flow  from  apertures  of  the  same  size,  the  velocities 
with  which  they  issue  are  difl'erent,  and  are  inversely  as  the  square  roots  of  their 
densities.  The  lighter  a  gas  is,  the  greater  is  its  issuing  velocity ;  and,  therefore, 
hydrogen,  which  is  the  lightest  body,  moves,  under  such  circumstances,  with  the 
greatest  speed. 

The  experiment  represented  in  Fig.  45,  illustrates  these  principles.     Let  there  be  a 

tube,  a  b,  half-an-inch  in  diameter  and  six  inches 
long,  the  end,  b,  being  open  and  a  closed  with  a 
plug  of  plaster  of  Paris,  which  is  to  be  completely 
dried.  Counterpoise  this  tube  on  the  arm  of  a 
balaiice,  and  fill  it  with  hydrogen  gas,  taking  care 
to  keep  the  plug  dry,  letting  the  open  end,  b,  of  the 
tube  dip  just  beneath  the  surface  of  some  water  con- 
tained in  a  jar,  C.  In  a  very  short  time  it  will  be 
discovered  that  the  hydrogen  is  escaping  through 
the  plaster  of  Paris,  and  the  tube,  filling  with 
water,  begins  to  descend ;  and  after  a  few  minutes 
much  of  the  gas  will  have  gone  out,  and  its  place 
be  occupied  partly  by  atmospheric  air,  which  comes 
in  the  opposite  direction,  and  partly  by  the  water  which  has  risen  in  the  tube. 

(To  be  continued,) 


Fig.  45. 


SYSTEM  OF  ELOCUTION. 


69 


SYSTEM  OF  ELOCUTION. 

{Cotitinued  Jrom  page  9.) 


The  elements,  as  well  as  the  letters  by 
which  they  are  represented,  are  usually 
divided  into  two  classes,  Vowels  and  Con- 
sonants. A  more  philosophical  division, 
however,  is  into  three  classes,  Vowels,  Sub- 
vowels,  and  Aspirates. 

The  vowels  are  pure  vocal  sounds ;  their 
number  is  fifteen. 

The  subvowels  have  a  vocality,  but  in- 
ferior to  that  of  the  vowels  ;  their  number 
is  fourteen. 

The  aspirates  are  made  with  the  whis- 
pering breath,  and,  consequently,  have  no 
vocality  ;  they  are  nine  in  number. 

CLASSIFICATION    OF    THE    ELEMENTS. 

Vowels.  English.  French. 

{\  as  heaid  in  ale,  doy,  fate,  and  in  ete. 

a orm,  farm,        arme,gaz,gcze 

^ a\\,\aw,for,      

a an,  man,  idea,  aller. 

^ eve,  see,  deed,  fie. 

e end,  met,  err,    die. 

ile,  fl?/,  pine,     

in,  pjn,  i\. 

6 old,  no,  more    eau. 

5 lose,  too,  move, vowte. 

6 on,  lock,  not,    ecole. 

i t?fbe,few,pMpil, 

u wp,  her,  hwrt,    jBwrope. 

U f Mil,  pwll,  wolf,. ou. 

ou   owr,  noitf ,  flowr, 

Subvowels. 

b  as  heard  in  &ow,  orZ>,  6ar&  bon. 

d  dsiy,\)\d,  did,    Dieu. 

g  P^y,  ^3,3^9,      <?ai- 

1  light,  ail,  lull, /oup. 

m mind,stoim,msiim  ..  mon. 

n no,  on,  «i??.e,     non. 

ng    song,  think, a^neau(n early) 

r  roll, war, rare,  roue. 

TH   THen,  wii'H,     

v vile.lit^e.'i'alt'e, t;il. 

w woe,  went,  world...  owi  (nearly). 

y ?/oke,  j/onder yacht. 

\ zone,  his,  prism,  ...  zone. 

2 azure, enclosure,...  jardin. 

Aspirates. 

f  as  heard  in/ame,  i/,  dri/t, /emme. 

h /mt, /ience,        

k Aite,  wrecA, /cicA", ...  cor. 

p pit,  ujo,  ;3ap3. 

s  sin,  nice, crisp, soeur. 

sh    sAade,pu47;,fiusAed,  cAaise. 

t  iin,  i<,  <ar/,        ^our. 

th //»in,tru/.'<,  mon/As,  

wh  what,  ivhen,  tvhich,  


I  The  reader  may  ask  why  C,  J,  Q, 
j  and  X,  have  not  been  classed  with  the 
1  elements.  These  letters  have  no  sounds 
I  which  are  not  represented,  in  the  above 
I  scheme,  by  other  letters.  C  has  three 
I  sounds — the  sound  of  Jc,  as  in  cat ;  that  of 
1  s,  as  in  cedar,  and  that  of  sh,  as  in  ocean. 
I  J  expresses  the  combined  sounds  of  d  and 
I  z  in  axure.  Q,  has  the  sound  of  k.  X,  as 
j  in  ea:ercise,  expresses  the  combined  sounds 
of  k  and  s;  in  crample,  the  combined 
j  sounds  of  ^  and  z  in  zone  ;  in  anxious,  the 
i  combined  sounds  of  k  and  sh.  In  Xeno- 
!  phon,  X  has  the  sound  of  z  in  zone.'''' 
(  The  Vowels. — The  vowels  are  divided 
j  into  Monothongs,  Diphthongs,  and  Triph- 
!  thongs. 

The  Monothongs  consist  of  one  kind  of 
I  sound  throughout  their  concrete  move- 
ment,  and  consequently  are  simple  ele- 
ments ;  they  are  represented  by  the  italics 
in  the  following  words  :  «rm,  all,  an,  eve, 
end,  in,  on,  wp,  f«ll. 

The  Diphthongs  consist  of  two  vowel 
sounds,  which  coalesce  so  intimately  that 
they  appear  like  one  uniform  sound  ;  they 
are  represented  by  the  italics  in  the  fol- 
lowing words  :  ale,  ile,  lose,  t?ibe. 

The  diphthong  4,  as  well  as  i,  has  a 
characteristic  sound  for  its  radical,  and 
the  monothong,  !,  for  its  vanish.  These 
diphthongs,  under  certain  circumstances 
(for  instance,  when  they  are  carried  through 
a  wide  range  of  pitch,  as  in  interrogation 
with  surprise),  are  converted  into  triph- 
thongs, the  third  constituent  being  the 
monothong,  fe. 

The  diphthong  6,  as  well  as  ix,  has 
a  characteristic  sound  for  its  radical 
and  the  subvowel  w,  for  its  vanish. 

The  Triphthongs  consist  of  three  vowe. 
sounds  which  coalesce  so  intimately  thai 
they  appear  like  one  uniform  sound  ;  the} 
are  represented  by  the  italics,  in  th^ 
following  words  ;  old,  oiiv. 

The  first  constituent  of  6,  as  well  as 
that  of  ou,  is  a  sound  characteristic  of 
this  element ;  and  the  diphthong  6,  con- 
stitutes the  second  and  the  third  constitu- 
ent of  these  triphthongs. 

The  following  scheme  is  an  analysis  of 


*  X  in  Xenophon  was  pron ounced  by  the  ancient 
Greeks  as  we  pronounce  x  in  exercise,  thus — 
Ksenophon ;  and  I  am  informed  by  Mr.  Castanis, 
a  native  of  the  island  of  Scio,  that  the  modern 
Greeks  so  pronounce  it. 
G 
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the  diphthongs  and  triplithongs.  The 
reader  will  observe  that  the  letters  which 
are  employed  to  represent  the  diphthongs 
and  triphthongs,  are  used  under  the  head, 
constituents,  to  represent  their  radicals 
onlv. 


iphthongs. 

a, 
t 
6 

CiiHStitHent.i- 

J  — i 
6  —  \v 

'Iriph 

i* 
6 

thongs.     Constituents 
h  —  i  —  b 
l  —  l  —  h 

5  —  6  —  w 

ft 

ft  — \v 

ou 

ou  — 0  —  w 

There  is  one  diphthong  and  three  triph- 
thongs besides  tliose  already  noticed; 
they  are  represented  by  the  italics  in  the 
following  words  :   oil,  ay,  hoy,  huuy. 

But  as  all  their  constituents  are  to  be 
found  among  tlie  iifteen  vowels  before 
enumerated,  they  do  not  increase  the 
number  of  the  elements.  This  may  be 
seen  by  the  following  analysis: 

Diphthong.     Constiliirnts.  Triphthongs.     Conatituents. 


«z/ 

a  —  i  —  e 

oy 

d  —  i  —  e 

uny 

6  —  1  —  h 

Diagram  1. 


During  the  utterance  of  a  monothovg, 
the  aperture  of  the  mouth  remains  sta- 
tionary; but  during  that  of  a  diphthong 
or  triphthong  the  aperture  is  gradually 
diminished  till  the  commencement  of  the 
last  constituent;  it  then  remains  station- 
ary till  the  sound  is  ended.  This  is  illus- 
trated by  the  following  diagrams : 

The  opeaing  of  the  tube  (Diag.  1), 
represents  the  aperture 
of  the  mouth  in  the 
utterance  of  the  mono- 
thong  a,  and  the  length 
of  the  tube  represents 
^  the     duration     of     the 

sound. 

The    large    end  of  Diag.   2   represents 
Diagram  2.  ^he     aperture     of     the 

mouth  in    commencing 
the    utterance    of     the 
diphthong   6 — the  por- 
"  ^      tiou    of  the  figure    be- 

tween o  and  w,  shows  tiie  gradual  dimi- 
nution of  the  aperture  of  the  mouth  during 
the  utterance  of  the  first  constituent,  and 
the  remaining  portion  sliows  the  stationary 
position    of    the   aperture   of  the   mouth 

"^  I  have  said  that  h,  and  t  are  sometimes  dip- 
thciigs;  hence,  above,  they  appear  under  both 
heads. 


during    the  utterance  of  the  second  con- 
stituer.t. 

The  large  end   of  Diasr.   o,    represents 


Diagram 


tlie  aperture  of  the 
mouth  in  couimencins: 
the  utterance  of  the 
triphtliong  6 — the  por- 
tion of  the  figure 
1  between     iS      and      6, 

I  shows  the  gradual  diminution  of  the 
:  aperture  of  the  mouth  during  the  utter- 
I  ance  of  the  first  constituent — the  portion 
between  6  and  tv,  shows  tlie  gradual 
diminution  of  the  aperture  of  the  mouth 
during  the  utterance  of  the  second  con- 
stituent ;  and  the  remaining  portion 
of  the  figure,  tlie  stationary  position  of 
the  aperture  of  the  mouth  during  tlie 
utterance  of  the  third  constituent. 

The  Subvoicels. — B  consists  of  a  vocal 
sound  and  an  aspirate.  The  first  con- 
stituent is  formed  with  the  lips  closed : 
the  secondj  by  aspirating  the  vowel  ft, 
at  the  moment  of  their  separation.* 

When  B  is  doubled,  as  in  rabbit,  the 
second  constituent  of  the  first  B  is  omit- 
ted. When  B  is  whispered,  the  second 
constituent  only  is  heard.  When  words 
in  v/hich  B  is  doubled  are  whispered,  the 
first  B  is  mute. 

D  consists  of  a  vocal  sound  and  an  aspi- 
rate. The  first  constituent  is  formed  with 
the  tip  of  the  tongue  pressed  against  the 
gums  of  the  upper  incisory  teeth  ;  the 
second,  by  aspirating  the  vowel  ft  at  the 
moment  of  its  removal.* 

When  D  is  doubled,  as  in  addition,  the 
second  constituent  of  the  first  D  is  omit- 
ted. When  D  is  whispered,  the  second 
constituent  only  is  heard.  When  words 
in  which  D  is  doubled  are  whispered,  the 
first  D  is  mute. 

G  consists  of  a  vocal  sound  and  an 
aspirate.  Tlie  first  constii.uent  is  formed 
with  the  root  of  the  tongue  pressed  against 
the  curtain,  or  veil  of  the  palate ;  f  the 
second,  by  aspirating  the  vowel  ft  at  the 
moment  of  its  removal.  * 

When  G  is  doubled,  as  in  haggard,  the 
second  constituent  of  the  first  G  is  omit- 
ted. When  G  is  whispered,  the  second 
constituent  only  is  heard.      When   words 

*  Care  should  be  taken  not  to  make  the  second 
constituent  vocal. 

t  In  the  language  of  anatomy,  velum  pendtilmn 
palati. 
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in  whicli  G  is  doubled  are  whispered,  the 
first  G  is  mute. 

L  is  a  vocal  sound,  made  with  the  tip 
of  the  tongue  pressed  against  the  gums 
of  the  upper  incisory  teeth. 

M  is  a  nasal  sound,  made  with  the 
jips  closed. 

N  is  a  nasal  sound,  formed  with  the  tip 
of  the  tongue  pressed  against  the  gums 
of  the  upper  incisory  teeth. 

NG,  as  in  sojig,  is  a  nasal  sound,  formed 
with  the  root  of  the  tongue  pressed  gently 
against  the  curtain  of  the  palate. 

R  is  a  vocal  sound,  of  which  there  are 
two  varieties.  The  first  is  called  the 
frilled  R,  and  is  made  by  causing  the 
tongue  to  vibrate  against  the  gums  of  the 
upper  incisor  teeth,  while  the  breath  is 
propelled  through  the  mouth  ;  tlie  second 
is  called  the  smooth  R,  and  is  made  with 
the  tip  of  the  tongue  elevated  towards  the 
centre  of  the  roof  of  the  mouth.  R  should 
be  trilled  when  it  precedes  a  vowel,  as  in 
roll,  crush,  &c. ;  but  when  it  follows  a 
vowel,  as  in  air,  orb,  &c.,  it  should  be  made 
smooth. 

I  have  met  with  a  number  of  individuals 
who  could  not  trill  the  R,  and  others  who 
did  it  with  difficulty.  Those  who  cannot 
trill  it  in  a  graceful  manner  nad  better 
not  attempt  it  in  public  ;  let  such,  how- 
ever, not  despair — their  vocal  organs  may 
be  rendered  flexible  by  frequent  and 
energetic  exercise. 

TH,  as  in  the)i,  is  a  compound  of  voca- 
lity  and  aspiration,  formed  with  the  tip  of 
the  tongue  resting  against  the  inner  sur- 
face of  the  upper  incisory  teeth. 

V  is  a  compound  of  vocality  and  aspira- 
tion. It  is  formed  with  the  imder  lip 
pressed  against  tlie  edge  of  the  upper 
incisory  teeth. 

W  is  a  vocal  sound,  formed  with  the 
lips  contracted  as  in  the  act  of  whistling. 

Y  is  a  vocal  sound,  formed  with  the  lips 
and  teeth  a  little  separated. 

Z,  as  in  zone,  is  a  buzzing  sound,  a 
compound  of  vocality  and  aspiration.  It 
is  formed  by  pressing  the  tip  of  the  tongue 
gently  against  the  gums  of  the  upper 
incisors,  and  forcing  out  the  breath. 

Z,  as  in  azure,  is  a  compound  of  vocality 
and  aspiration.  It  is  formed  with  the  tip 
of  the  tongue  nearly  in  the  same  position 
as  is  z  in  zoie,  though  drawn  a  little  fur- 
ther back,   and  somevhat  widened,   so  as 


to  enlarge  the  aperture  formed  by  its 
upper  surface  and  the  roof  of  the  mouth, 
through  which  the  breath  is  forced. 

The  Aspirates. — F,  like  V,  is  formed 
with  the  under  lip  pressed  against  the 
upper  incisory  teeth. 

H  is  the  inceptive  part  of  a  vowel  sound, 
aspirated  in  a  particular  way.  H  may  be 
uttered  in  as  many  varieties  of  ways  as 
there  are  vowels  in  the  language ;  each 
requiring  the  same  posture  of  the  mouth, 
which  the  vowel  itself  requires. 

K  is  formed  by  pressing  the  root  of  the 
tongue  against  the  curtain  of  the  palate, 
and  then  aspirating  the  vowel  u.  When 
this  element  is  doubled,  as  in  Jickle  (pro- 
nounced f  i  k  k  1)  the  first  k  is  mute. 

P  is  formed  by  closing  the  lips,  and 
then  aspirating  the  vowel  u.  When  this 
element  is  doubled,  as  in  hapjjy,  the  first 
P  is  mute. 

S  is  a  hissing  sound,  and,  like  z  in  zone, 
is  formed  with  the  tip  of  the  tongue  pressed 
gently  against  the  gums  of  the  upper  in- 
cisory teeth.  It  is  nearly  the  same  as  z  in 
zone  aspirated. 

SH  is  formed  with  the  tongue  in  the 
same  position  as  is  .':;  in  azure.  SH  is 
nearly  the  same  sound  as  z  in  azure,  aspi- 
rated. 

T  is  formed  by  pressing  the  tip  of  the 
tongue  against  the  gums  of  the  upper 
incisory  teeth,  and  then  aspirating  the 
vowel  u.  When  T  is  doubled,  as  in 
attempt,  the  first  T  is  mute. 

TH,  as  in  tldn,  like  th.  in  then,  is  formed 
with  the  tip  of  the  tongue  pressed  against 
the  upper  incisory  teeth.  It  is  nearly  the 
same  sound  as  the  subvowel  TH  aspirated. 

WH  is  the  inceptive  part  of  the  vowel 
•u  aspirated  in  a  ])articular  way.  The 
sound  which  is  produced,  in  the  formation 
of  this  element,  is  nearly  the  same  as  hu, 
whispered.  WH  requires  the  same  pos- 
ture of  the  mouth  that  tlie  vowel  u  re- 
quires. That  hu  and  wh  are  not  identical, 
may  be  proved  by  pronouncing,  alter- 
nately, the  words  hooni  and  whoom,  and 
observing  the  contrast  between  them. 

The  Postures  of  the  Mouth. — An  accurate 
knowledge  of  the  positions  which  the 
organs  of  articulation  should  assume  in 
the  formation  of  the  several  elements  of 
vocal  language,  is  very  important  to  those 
who  would  speak  with  ease  and  elegance. 

The  pupil  should  exercise  his  organs  of 
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speech,  in  the  most  forcible  manner,  three 
times  a-week,  and,  if  possible,  even  every 
day,  on  all  the  elements.  The  vowels 
should  be  exploded  from  the  throat,  both 
interrogatively  and  affirmatively,  in  every 
range  of  pitch  within  the  compass  of  the 
voice,  and  with  every  possible  degree  of 
force. 

The  vowels  are  exploded  in  the  follow- 
ing manner  :  make  a  full  inspiration,  close 
the  glottis,  and  contract  the  muscles  of 
expiration  so  as  to  condense  the  air  in  the 
lungs,  then  utter  the  element  with  a 
sudden  and  forcible  emission  of  the 
breath.  The  sounds  thus  produced  may 
be  denominated  vocal  thunder  ;  the  effect 
upon  an  audience  is  electrical. 

This  exercise  strengthens  the  vocal 
organs,  and  enables  the  speaker  to  be 
heard  at  a  great  distance,  with  very  little 
effort,  or  expenditure  of  breath.  It  is 
also  beneficial  to  health. 

Defective  Articulation. — Articulation  is 
defective  when  one  or  more  elements  of  a 
word  are  omitted  or  imperfectly  formed; 
or  when  one  element  is  substituted  for 
another. 

Defective  articulation  is  exceedingly 
common :  perhaps  there  is  not  one  indivi- 
dual in  ten  thousand  whose  articulation  is 
perfect.  This  arises  from  the  neglect  of  a 
proper  gymnastic  training  of  the  organs  of 
speech  in  childhood.  As  soon  as  children 
are  capable  of  imitating  sounds,  they 
should  be  taught  the  elements  of  vocal 
language  ;  and,  to  facilitate  their  acquisi- 
tion of  this  knowledge,  they  should  be 
made  to  exercise  before  a  mirror,  so  as  to 
compare  the  movements  of  their  own  lips 
with  those  of  the  lips  of  their  instructor. 
By  pursuing  this  course,  a  good  founda- 
tion will  be  laid  for  a  perfect  and  graceful 
jirticulation. 

In  that  part  of  our  treatise  which  consists 
of  Exercises  in  Reading  and  Decla- 
mation, all,  or  nearly  all,  the  letters  re- 
presenting sounds  liable  to  be  omitted,  or 
imperfectly  artioilated,  will  be  italicised. 
Hence  it  is  not  necessary  to  furnish 
examples,  and  treat  of  the  subject 
minutely  in  this  place.  There  are,  how- 
2ver,  some  instances  of  defective  articula- 
tion which  are  not  pointt;d  out  by  the 
italic  letters  ;  these  are  so  important  that 
they  deserve  special  notice.  I  allude  to 
those  cases  in  which  one  element  is  sub- 


stituted for  another.  The  remainder  of 
this  chapter  will  be  devoted  to  their  con- 
sideration. 

Children  are  apt  to  substitute  the  sound 
of  d  for  that  o^ g  in  gay  ;  and  the  sound  of 
t  for  that  of  Tc,  or  c  in  cat.  Thus,  for  gay . 
they  say  day ;  for  cake,  tate,  &c. 

To  enable  the  pupil  to  correct  these 
faults,  I  explain  to  him  the  manner  in 
which  the  sovmds  of  ^  and  k  are  produced  ; 
they  are  formed  by  pressing  the  root  of 
the  tongue  against  the  soft  palate,  and  not, 
like  d  and  t,  by  pressing  its  tip  against  the 
gums  of  the  upper  incisors.  I  then  direct 
him  to  pronovmce,  after  me,  the  elements, 
d,  g,  and  t,  k,  and  the  syllables  da,  ga,  and 
ta,  ka,  thus  : — 

d,  g;   d,  g;   d,  g  ;   d,  g ;   d,  g  ; 

t,   K  ;  t,  K ;   t,  K  ;   t,   K ;   t,  K ; 

d,  g  ;   d,  g  ;   d,  g  ;    d,  g. 

t,  k ;   t,  k  ;   t,  k  ;   t,   k. 

di\,  gh  ]  da,  ga ;  d^,  gk  ;  Ah, 

th,  ka;    ta,   ka ;   ih,  H.;   td, 

ga  ;  de,  gh  ;  de,  ge ;  &c. 

ka  ;  tfe,  kfe  ;  tS,  ke  ;  &c. 

The  object  of  this  exercise  is  to  contrast 
the  substituted  sound  with  the  correct 
one. 

When  this  plan  does  not  prove  suc- 
cessful, I  open  my  mouth  as  widely  as 
possible,  so  that  tlie  tip  of  the  tongue 
cannot  touch  the  gums  of  the  upper 
teeth,  and  request  the  pupil  to  open  his 
in  like  manner.  I  then  direct  him  to 
pronounce,  after  me,  the  following  sylla- 
bles: 

gc\,  ga,  gd,  ga ;  ge,  g6  ;  gi,  gi ; 

ki,  ka,  ka,  ka  ;  k6,  ke ;  ki,  ki ; 

g6,  go,  go  ;  gi,  gu,  g&  ;  gou. 

k6,  k6,  ko  ;  \dx,  ku,  kti ;  kou. 

^g,  %»  ig'  og,  Tig,  oug ;  ak,  ek,  ik,  6k,  lik, 

ouk. 

When  neither  of  these  schemes  proves 
successful,  I  request  the  pupil  to  press  his 
tongue  downwards  and  backwards,  with 
his  index  finger,  while  I  do  the  same, 
and  pronounce,  after  me,  the  syllables 
in  the  preceding  exercise.  This  I  have 
never  known  to  fail. 

Some  children  omit  the  element  z,  when 
it  follows  d,  and  the  element  sh  when  it 
follows  t :  for  instance,  they  pronounce 
John,  don,   and   Charles,   tarles,  &c.*     My 

*  J  is  a  compound  of  d  and  z  in  azure ;  and 
ch  is  equivalent  to  tsh. 
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method  of  correcting  these  defects  is  to 

contrast  the  false  pronunciation  with  the 

true  one,  as  in  the  following  exercise : 

dk,  dM  ;  dd,  dza  ;  da,  dza ; 

ih,  tshi  ;  ta,  tsha  ;  td,  tshd ; 

da,  dM  ;  d^,  dz6  ;  &c. 

ta,  tshd ;  te,  tsho  ;  &c. 

The    V   and    iv   are   confounded   by  some 

persons  ;    for  instance,  when   they  would 

say  vhie,    they    say  wine,    and   vice  versa. 

An  attention  to  the  proper  postures  of  the 

mouth,  in  the  production  of  these  elements, 

will   soon  enable  the  pupil  to  correct   this 

fault.      The   following   exercise,   founded 

on    the   principle  of  contrast,  should   be 

frequently  practised  by  the  pupil   in  the 

most  energetic  manner : 

yk,  y/h, ;  va,  wa  ;  v4,  wd  ;  \L 

vih,  v4  ;  wa,  vi\ ;  wd,  vd  ;  w4, 

w4 ;   vfe,  w^  ;   v§,  w^  ;   &C. 

v^ ;  wS,  vk ;  we,  ve  ;  &c. 

In  correcting  faults  in  articulation, 
I  often  find  it  advantageous  to  exercise 
the  pupil  before  a  mirror,  that  he  may 
observe  the  contrast  between  the  move- 
ments of  his  own  mouth,  and  those  of 
mine. 

Lisping. — Lisping  is  the  sixbstitution  of 
the  sound  of  th  for  that  of  some  other 
letter,  generally  for  that  of  5  in  sin.  Thus 
the  words,  sale,  send,  sight,  song,  &c.,  are 
pronounced  thale  thend,  thight,  thong,  &c. 

The  lisper  should  be  told,  that,  in 
forming  the  sound  of  th,  the  tip  of  the 
tongue  is  pressed  gently  against  the  inner 
surface  of  the  upper  incisor  teeth  :  whereas, 
in  forming  that  of  s,  it  is  placed,  in  like 
manner,  against  the  gums  of  the  upper 
incisor  teeth.  Hence,  to  avoid  making 
th  for  s,  the  tongue  should  be  drawn  back 
a  little,  and  its  point  turned  upward 
against  the  gums  of  the  upper  teeth.  In 
the  correction  of  lisping,  the  following 
exercise  may  be  practised  with  advantage : 
thd,  sd  ;  tha,  sa ;  thd,  sS, ;  thd,  sd  ;  ihk,  sh ; 
the,  the ;  &c. 

The  defects  of  articulation,  in  which  one 
element  is  substituted  for  another,  are 
numerous ;  but,  as  the  method  of  treat- 
ment is  similar  in  all,  it  is  presumed 
enough  has  been  said  to  enable  the  teacher 
to  manage  them  successfully,  particularly 
as  appropriate  exercises  for  most  of  them 
will  be  found  in  the  practical  part  of  this 
work. 
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LIGHT. 

The  various  phenomena  of  light  belong 
to  the  science  of  optics  more  properly 
than  to  chemistry ;  but  a  knowledge  of 
some  of  its  laws  is,  however,  required  of 
the  chemical  student,  and  the  progress  of 
discovery  daily  shows  us  some  new  con- 
nection between  the  phenomena  of  light 
and  chemical  action. 

Sources  and  nature  of  Light. — The  chief 
source  of  light  is  the  sun,  and  besides 
this,  v/e  have  many  minor  and  artificial 
sources.  There  have  been  several  theories 
advanced  respecting  the  nature  of  light ; 
but  I  believe  that  we  do  not  know  any- 
thing of  its  real  nature.  Sir  Isaac  New- 
ton's theory,  or,  as  it  is  called,  the  corpus- 
cular theory  of  light,  is  not  generally 
well  received  now,  because  it  has  been 
succeeded  by  the  undulatory  or  wave 
theory  of  light.  The  latter  is  based  upon 
the  wave  theory  of  sound,  and  it  is  argued 
that  light  is  conveyed  to  the  eye  in  like 
manner,  that  is,  by  a  series  of  unending 
and  inconceivably  rapid  pulsations  or 
undulations,  imparted  from  the  source  of 
light  to  a  very  rare  elastic  medium,  which 
is  supposed  to  fill  all  space,  and  is  called 
the  luminiferous  ether. 

Properties  of  Light. — 1st.  All  luminous 
bodies  transmit  rays  of  light  in  all  direc- 
tions. 2nd.  The  light  transmitted  from 
luminous  bodies  will  render  more  luminous 
bodies  visible  when  it  falls  upon  them. 
3rd.  The  body  transmitting  the  light  also 
imparts  its  colour  to  the  rays.  4th.  Light 
consists  of  distinct  parts  independent  of 
each  other.  5th.  Rays  of  light  proceeiJ 
in  straight  lines.  6th.  The  light  is  said 
to  be  transmitted  195,000  miles  in  a 
second  of  time. 

When  a  ray  of  light  falls  upon  the 
surface  of  any  body,  the  following  effects 
may  be  the  result: — 1st.  It  may  be 
absorbed  and  disappear  altogether.  2nd. 
It  may  be  nearly  all  reflected.  3rd.  It 
may  pass  through  or  be  transmitted  ;  and 
4th.  It  may  be  partly  absorbed,  partly 
reflected,  and  partly  transmitted.  When 
bodies  allow  light  to  pass  through  them, 
they  are  said  to  be  transparent,  but  when 
they  intercept   the   light  they  are   called 
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opaque.  Translucent  bodies  allow  some 
portion  of  light  to  pass  through  them, 
without,  however,  allowing  the  form  or 
colour  of  objects  to  be  distinguished. 

Reflection. — Light  is  reflected  according 
to  a  very  simple  law.  In  Fig.  3.,  if  tlie 
ray  of  light  fall  from  P'  to  P,  it  is  thrown 
directly  back  to  P';  for  this  reason  a 
person   looking    into    a    common    mirror. 


Fig.  3. 

sees  himself  correctly,  but  his  image 
appears  to  be  as  far  behind  the  mirror  as 
lie  is  in  front  of  it.  If  the  ray  fall  from 
II  to  P,  it  will  be  reflected  to  R',  and  if 
from  /•,  then  it  will  go  in  the  line  r',  and 
so  for  any  other  point.  If  we  measure  the 
angles  11  P  P'  and  P'  P  R',  we  shall  And 
them  equal  to  each  other,  and  so  also  the 
angles  /•  P  P'  and  P'  P  r'.  These  angles  are 
called  respectively  the  angles  of  iucideiice 
and  reflectio)).  We  therefore  state  that 
tlie  angle  of  incidence  is  equal  to  the 
angle  of  reflection,  which  is  the  lavv-  of 
simple  reflection.  This  law  is  as  true  of 
curved  surfaces  as  it  is  of  planes ;  for  a 
curved  surface  (like  a  concave  metallic 
mirror)  is  considered  as  made  up  of  an 
infinite  nuniber  of  small  planes. 

Simple    lu'fruction. — If   a   ray    of    light 

R, 
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falls  perpendicularly  on  any  transparent  or 
uncrystallized  surface,  as  glass  or  water, 


it  is  partly  reflected,  partly  scattered  in 
all  directions  (which  part  renders  the 
object  visible),  and  partly  transmitted  in 
the  same  direction  from  which  it  comes. 
If,  however,  the  light  come  in  any  other 
than  a  perpendicular  or  vertical  direction, 
as  from  R  to  A,  on  the  surface  of  a  thick 
slip  of  glass,  as  represented  in  Fig.  4, 
it  will  not  pass  the  glass  in  the  line  R  A  B, 
but  will  be  bent  or  refracted  at  A  to  C. 
As  it  leaves  the  glass  at  C,  it  again  travels 
in  a  direction  parallel  to  R  A,  its  first 
course,  llefraction,  then,  is  the  change  cf 
direction  ivhich  a  ray  of  light  snffers  on  pass- 
ing from  a  rarer  to  a  denser  medium,  and  the 
reverse.  In  passing  from  a  rarer  to  a 
denser  mediinn  (as  from  air  to  glass  or 
water),  the  ray  is  bent  or  refracted  towards 
a  line  perpendicular  to  that  point  of  the 
surfiice  on  which  the  light  falls,  and  from 
a  denser  to  a  rarer  medium  the  law  is 
reversed. 


A  common  experiment,  in  illustration 
of  this  law,  is  to  place  a  coin  in  the 
bottom  of  a  bowl,  so  situated  that  the 
observer  caimot  see  the  coin  until  water  is 
poured  into  the  vessel ;  the  coin  then 
becomes  visible,  because  the  ray  of  light 
passing  out  of  tlie  water  from  the  coin,  is 
bent  towards  the  eye.  In  the  same  man- 
ner, a  straight  stick  or  spoon  thrust  into 
water,  appears  bent  at  an  angle  where  it 
enters  the  water. 

Jinount  of  Refraction. — The  obliquity 
of  the  ray  to  the  refracting  medium 
determines  the  amount  of  refraction.  The 
more  obliquely  the  ray  falls  on  the  sur- 
face the  greater  the  amount  of  refraction. 
A  little  modification  of  the  last  figure  wi>l 
make  this  clear.  Let  R  A  be  a  beam  of 
light  falling  on  a  refracting  medium,  it  is 
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bent  as  before  to  P/.  If  we  draw  a  circle 
about  A  as  a  centre,  and  a  line  a  a,  from 
the  point  a  where  tlie  circle  cuts  the  ray 
11  at  right  angles,  to  the  perpendicular 
passing  through  A,  the  line  a  a  is  called 
the  siiie  of  the  angle  of  incUleiice  ;  while  the 
line  a'  a  is  called  tlie  sine  of  the  angle  of 
rifractio)!. 

If  a  more  oblique  ray  r,  cuts  the  circle 
at  b,  the  line  b  b  will  be  longer  than  the 
line  a  a,  inasmuch  as  the  angle  b  A  a,  is 
greater  than  the  angle  a  A  a. 

The  line  measuring  the  obliquity  before 
refraction,  when  the  ray  passes  into  a 
denser  medium,  is  always  greater  than 
tliat  which  measures  it  after,  and  is  nearly 
one-third  more  in  the  case  of  water.  Tliis 
is  called  the  hide.c  of  refraction  ;  the 
refractive  power  of  water  is  expressed  by 
l-g-  or  1*;}3,  while  common  glass  with  a 
higher  refractive  power,  has  the  index  of 
refraction  H  or  ]-5,  and  the  diamond 
2-239.  In  the  larger  works  full  tables 
will  be  iound  with  the  refractive  indices 
of  numerous  substances. 

Substances  of  an  inflannnable  nature, 
or  containing  carbon,  and  those  which  are 
dense,  have,  as  a  general  thing,  a  higher 
refracting  power  than  others.  Sir  Isaac 
Newton  observed  that  the  diamond  and 
water  had  both  high  refracting  powers ; 
and  he  sagaciously  foretold  the  fact, 
which  chemistry  has  since  proved,  that 
both  these  substances  had  a  combustible 
base,  or  were  of  an  inflammable  nature. 
We  now  know  that  the  diamond  is 
pure  carbon,  and  that  water  has  hydro- 
gen, a  combustible  gas,  as  one  of  its  con- 
stituents. 

Prism. — In  the  cases  of  simple  re- 
fraction just  explained,  the  ray,  after 
leaving  the  refracting  medium,  goes  on  in 
a  course  parallel  to  its  original   direction, 

because  the  two 
''"^-="-"     -'  "^   surfaces  of  the 

medium  are  pa- 
rallel. If,  how- 
ever, we  employ 
a  triangular 
glass  prism  like 
that  in  Fig.  G, 
or  any  other  surfaces  not  parallel,  the  ray 
will  be  diverted  permanently  from  its 
original  direction  after  leaving  the  prism. 
As  already  explained,  the  ray  R  is  bent 
towards    a    perpendicular    to    tlie    surface 


(which  is  the  dotted  line),  but  on  leaving 
the  prism  it  is  by  the  same  law  further 
refracted  in  the  direction  JX/ ;  and  by 
altering  the  form  of  surfaces  we  may  thus 
send  it  in  almost  any  direction,  as  in  tlie 
common  multiplying-glass,  which  gives 
as  many  images  as  it  has  faces,  and  ail  in 
different  directions.  In  this  way  it  is 
tliat  concave  metallic  mirrors  concentrate 
and  convex  ones  disperse  a  beam  of  light. 
Analysis  of  Light. — By  means  of  the  prism 
we  learn  that  a  beam  of  sunlight  is  not 
simple  white  light,  but  a  compound  of 
several  colours,  of  the  most  vivid  tints 
which  can  be  imagined.  We  are  indebted 
to  Sir  Isaac  Newton  for  this  beautiful 
experiment,  which  is  called  "Newton's 
Analysis  of  Light."  Abeam  of  sunlight 
from  R,  in  Fig.  7,  falling  from  a  small 
circular  aperture  in  the  shutter  of  a 
darkened  room  on  a  common  triangular 
prism,  is  refracted  twice,  and  bent  up- 
ward  towards  the  white   screen  R',  placed 
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Fig.  7. 

at  some  distance  from  the  prism,  where  it 
forms  an  oblong  coloured  image,  composed 
of  seven  colours.  This  image  is  called  the 
prismatic  or  solar  spectrum. 

The  light  from  Hames  of  all  kinds,  the 
oxy-l)ydrogen  blowpipe,  and  the  electric 
spark,  or  galvanic  light,  is  also  compound 
in  its  nature,  like  that  of  the  sun  and 
other  celestial  bodies. 

Prismatic  Colours. —  The  colours  of  the 
solar  spectrum  are  in  the  following  order, 
upwards  :  red,  orange,  yellow,  green,  blue. 

Blue,  Vellovr,  Keil,       .Solar  Spectrum. 


Violet, 
Indiijo, 
p  Blue, 
Oreeii, 
g^  Yellow, 
Orange, 
Red.' 
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indigo,  violet.  These  colours  are  of  very 
diiierent  refrangibility,  and  for  this  rea- 
son are  presented  in  a  broad  surface,  the 
red  being  the  least  refracted,  and  the 
violet  the  most.  The  seven  colours  of 
Newton,  it  is  believed,  are  really  composed 
of  the  three  primitive  ones, — red,  yellow, 
and  blue.  This  idea  is  well  expressed  in 
Fig.  18.  The  three  primitive  colours 
each  attain  their  greatest  intensity  in  the 
spectrum  at  the  points  marked  at  the 
summit  of  the  curves  ;  while  the  four  other 
colours,  violet,  indigo,  green,  and  orange, 
are  the  result  of  a  mixture  in  the  spec- 
trum of  the  other  three.  A  portion  of 
proper  white  light  is  also  found  in  all 
parts  of  the  spectrum,  which  cannot  be 
separated  by  refraction.  We  may  hence 
infer  that  there  is  a  portion  of  each  colour 
in  every  part  of  the  spectrum,  but  that 
each  is  most  intense  at  the  points  where 
it  appears  strongest.  The  light  is  most 
intense  in  the  yellow  portion,  and  fades 
towards  each  end  of  the  spectrum. 

Sir  John  Herschel  has  detected  rays  of 
greater  refrangibility  than  the  violet  of 
the  spectrum,  which  have  a  lavender  co- 
lour. They  have  this  colour  after  concen- 
tration, and  are  therefore  not  merely,  as 
might  be  supposed,  dilute  violet  rays. 

If  the  spectrum  is  formed  by  a  beam  of 
light  passing  through  a  slit  not  over  ^^ 
of  an  inch  in  width,  the  image  will  be 
crossed  by  a  number  of  dark  lines,  which 
always  appear  in  the  same  relative  posi- 
tion. These  are  called  the  fixed  lines  of 
the  spectrum,  and  are  much  referred  to  as 
boundary  lines  in  optical  descriptions. 
These  lines  can  be  transferred  to  the 
sensitive  papers  used  in  photography. 

Natural  Colour  of  Bodies. — The  colour  of 
bodies  in  Nature  are  due  to  the  fact  that 
their  surfaces  absorb  all  the  light,  except 
the  colour  we  recognise  as  belonging  to 
each  object.  This  property  is  to  be 
ascribed  to  some  cause  inherent  in  the 
nature  of  the  substances. 

Double  Refraction.  —  The  refraction 
which  we  have  just  considered  belongs  to 
all  bodies  which  permit  the  passage  of 
light.  But  in  most  crystalline  substances, 
and  all  bodies  having  any  regular  internal 
structure,  such  as  bone,  shell,  &c.,  there 
is  another  sort  of  refraction.  By  looking 
through  such  bodies  in  certain  positions, 
two  objects  are  seen  instead  of  one,  one 


by  the  ordinary,  and  the  other   by  an  ex- 
traordinary  ray. 

This  phenomenon  is  called  double  re- 
fraction, and  is  best  seen  in  the  mineral 
called  calc  spar,  or  Iceland  spar,  which, 
when  pure,  is  colourless  and  transparent, 
and  breaks  into  regular  rhombs,  with 
brilliant  faces.  If  a  rhomb  of  this 
mineral  be  laid  over  a  black  line,  we  see 
a  double  image,  as  if  there  were  in  reality 
two  lines.*  This  direction  of  the  ray  is 
owing  to  the  interior  crystallhie  structure  of 
the  mineral.  Of  the  two  beams  into  which 
the  light  is  divided,  one  obeys  the  law  of 
refraction  already  explained,  while  the 
other  pursues  an  entirely  difierent  course. 
One  is  called  the  ordinary,  and  the  other 
the  extraordinary  ray. 

Polarization. — The  light  which  has  passed 
one  crystal  of  Iceland  spar  by  extraordi- 
nary refraction,  is  no  longer  affected  like 
common  light.  If  we  attempt  to  pass  it 
through  another  crystal  of  the  same  sub- 
stance, there  will  be  no  further  subdivi- 
sion, and  only  a  greater  separation  of  the 
two  beams. 

This  peculiar  physical  change  is  called 
polarization,  as  the  light  is  supposed  to 
assume  a  polar  condition.  Many  other 
mineral  substances  also  polarize  light 
when  cut  into  thin  plates.  The  mineral 
called  tourmaline  has  this  property  in  a 
remarkable  degree.  The  internal  struc- 
ture of  this  mineral  is  such,  that  a  ray  of 
light  can  pass  through  thin  plates  of  it  in 
one  direction,  but  not  in  another ;  as,  for 
illustration,  a  thin  blade  may  pass  between 


■^  A  sharp  line  like,  p  q.  when  seen  through 
a  rhomb  of  calc  spar 
ill  the  direction  of  the 
ray  R  r,  Avill  seem  to 
be  double,  a  second 
parallel  line  m  n,  be- 
ing seen  at  a  short  dis- 
tance from  it,  and  the 
dot  0  will  have  its  fel- 
low e.  In  this  case  the 
light  is  represented  as 
coming  from R  to  r,  and 
passing  through  the 
crystal,  it  is  split  and  emerges  in  two  beams  at  e 
and  0.  The  same  effect  would  be  produced  if  the 
light  fell  so  as  to  strike  any  part  of  the  imaginary 
plane  A  C  B  D,  which  diagonally  divides  the  crys- 
tal, and  is  called  its  principal  section.  The  axis 
or  line  drawn  from  A  to  B,  is  contained  in  this 
plane.  But  if  we  look  through  the  crystal  in  a 
direction  parallel  to  this  plane  (AC  B  D)  there  is 
only  simple  refraction,  and  only  one  line  is 
seen. 


Fig.  9. 
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the  wires  of  a  cage  if  held  parallel  to  the 
interstices,  but  will,  of  course,  be  arrested 
if  turned  at  right  angles  to  them. 

In  Fig.  10  we  have  two  thin  plates  of 
tourmaline  placed  parallel  to  each  other 
in  the  same  direction.  A  ray  of  light 
passes  through  both  in  the  direction  of 
R  R',  and  apparently  suffers  no  change  :  if, 
liowever,  these  plates  are  so  placed  as  to 
cross  each   other  at   right   angles,    as   in 


Fig.  10. 

Fig.  11,  the  ray  of  light  is  totally  extin- 
guished ;  and  four  such  points  may  be 
found  in  revolving  one  of  the  plates  about 
the  ray  as  an  axis. 

Light  is  also  polarized  when  passed 
obliquely  through  a  bundle  of  plates  of 
thin  glass,  or  mica,  arranegd  as  in  the 
Fig.  12.  The  reflection  of  light  from  the 
surface  of  various  substances  is  also 
productive  of  polariza- 
tion at  an  angle  which 
is  peculiar  to  each  sub- 
stance, and  hence  called 
the  angle  of  polariza- 
tion. This  angle  on  glass 
is  found  to  be  56°  48'. 
The  phenomena  of  po- 
larized light  are  among 
the  most  attractive  and 
important  in  the  science 
of  optics,  but  their 
study  would  lead  us 
away  from  our  present 
object. 

Chemical  Rays. — Besides  the  rays  of 
light  in  the  solar  spectrum  which  we  have 
already  noticed,  and  the  rays  of  heat  which 
we  shall  presently  consider,  there  is  still 
another  class  of  rays,  which,  while  they 
have  a  greater  refrangibility  than  the 
violet,  are  also  found  by  the  delicate 
experiments  of  Herschel  to  be  present  in 
every  part  of  the  solar  spectrum;  they  have 
been  sometimes  called  the  chemical  rays, 
from  tlie  powerful  eifect  which  they  pro- 


duce in  chemical  combinations.  They 
act  in  a  manner  altogether  independent  of 
the  rays  of  heat.  Chlorine  and  hydrogen 
gases  are  made  to  combine  by  them  with 
explosive  energy,  while  in  difiuse  light 
the  union  of  these  gases  is  slow  and  quiet. 

Many  metallic  salts  are  changed  to  a 
darker  colour  by  their  action,  as  the 
chloride  and  iodide  of  silver,  facts  which 
have  been  beautifully  applied  in  the  arts 
of  photography  by  sensitive  papers,  and  of 
the  daguerreotype.  The  last  depends  on 
the  sensitiveness  of  the  iodide  of  silver  to 
the  action  of  the  chemical  or  more  lumi- 
nous  rays  of  the  sun.  This  power  in  the 
non-luminous  rays  has  been  variously 
designated  by  the  terms  actinism,  tithoni- 
city,  and  energia. 

The  accompanying  diagram  will  enable 


Fi?.  13 


the  student  to  obtain  clearer  views  of  our 
present  knowledge  in  relation  to  this  in- 
teresting subject,  which  has  already  made 
so  many  splendid  presents  to  the  arts. 
From  A  to  B,  we  have  the  solar  spectrum 
with  the  colours  in  the  same  order  as  al- 
ready described.  The  greatest  chemical 
power  is  at  the  violet,  and  the  greatest 
heat  at  the  red  ray.  At  h  another  red  ray 
is  discovered,  and  at  a  is  the  lavender 
light.     The  luminous  effects  are  shown  by 
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the  curved  line  C,  t]ie  maximum   of  light 
being  found  at  the  yellow  ray.     The  point 
of   greatest  heat   is  at   D,  beyond  the  red 
ray,  and  it  gradually  declines  to  the  violet 
end,  where  it  is  entirely  wanting,  the  other 
limit  of  heat  being   at  c.      The  chemical 
powers   are  greatest  about  E,  in  the  limits  i 
of   the  violet,   and  gradually  extend  to  d,  i 
where  they  are  lost.     They  disappear  also  ] 
entirely    at    C,    the   yellow   ray,  which    is  I 
neutral  in  this  respect,  attain  another  point  I 
of  considerable  power  at  F,  in  the  red  ray,  i 
which  gives  its  own  coloiir  to  photographic  j 
pictures  ;    and  ceases  entirely  at  e.     The 
])oints  D,  C,  E,  therefore,  represent  respec-  { 
tively  the    three    distinct    phenomena    of 
Heat,  Light,  and  Chemical  Power.     This 
last  is  believed  to  be  quite  independent  of 
the  other   powers  ;  for   all  light  may   be 
removed  from  the  spectrum,  by  passing   it 
tlivough  blue  solutions,  and  yet  the  chemi- 
cal power  remains  unaltered. 

Spectral  Impressions.  —  In  connection 
with  the  chemical  properties  of  light,  we 
mention  the  curious  fact  that  bodies  have 
tlie  power  of  impressing  their  images  or 
pictures  on  each  other  in  the  dark,  or  on 
plates  of  polished  metal  and  glass,  in  such 
a  manner  that  these  become  at  once  visi- 
ble, if  the  bright  surface  be  breathed  on 
or  exposed  to  the  vapour  of  mercury, 
;:s  in  tlie  daguerreotype.  If  a  coin  or 
modal  is  placed  on  a  finely  polished  sur- 
face of  sheet-copper  or  silver,  and  be  left 
in  a  perfectly  dark  place  for  a  few  hours, 
(particularly  if  the  plate  has  been  warmed) 
it  will  be  found  that  on  breathing  upon  or 
mercurializing  the  metallic  surface,  an 
image  of  the  object  will  at  once  l)e 
brought  out,  and  can  be  renewed  in  the 
Fame  manner  indefinitely.  It  is  supposed 
that  this  efiect  is  owing  to  an  invisible 
influence,  passing  between  the  two  objects, 
and  producing  a  change  in  the  condition 
of  the  siirface,  or  the  arrangement  of  its 
particles.  ]<^ngravings  can  be  permanently 
copied  in  this  way,  and  many  curious  and 
instructive  experiments  performed,  which 
our  space  will  not  permit  us  to  describe. 

Phosphorescence  is  a  property  possessed 
by  some  bodies  of  emitting  a  feeble  light, 
often  at  ordinary  temperatures.  The  dia-- 
moiid  and  some  other  substances,  after 
being  exposed  to  the  rays  of  the  sun,  will 
emit  light  for  some  time  in  the  dark. 
Fluor-spar,     feld-spar,    and    some    other 


minerals,  give  out  a  fine  light  of  varied 
hues,  when  gently  heated  or  scratched. 
Oyster-shells  which  have  been  calcined 
with  lime  and  exposed  to  the  sun-light, 
will  shine  in  a  dark  place  for  a  consider- 
able time  afterwards.  The  glow-worm, 
the  fire-fly,  rotten  wood,  decaying  fisli, 
and  various  marine  animals,  possess  the 
same  property  in  a  greater  or  less  degree. 

This  and  similar  facts  have  been  made 
the  basis  of  an  argument  by  Professor 
Draper,  to  sustain  the  opinion  that  there 
is,  in  addition  to  light,  heat,  and  electricity, 
a.  fourth  imponderable  agent. 

This  brief  outline  of  the  history  of 
light  must  impress  the  belief  that  this 
agent  holds  a  most  important  place  in 
maintaining  the  physical  welfare  of  our 
planet. 

Plants,  by  aid  especially  of  the  yellow 
rays,  transform  the  inorganic  constituents 
of  matter  into  living  and  growing  organ- 
isms, which  appropriate  their  food,  decom- 
pose and  recompose  various  compounds 
in  a  manner  which  the  chemist  can  never 
hope  to  imitate. 


Porcelain. — Porcelain,  the  name  first 
applied  to  the  fine  earthenwares  of  Chin;i, 
is  of  Portuguese  origin,  from  the  word 
porcellava,  a  cup  ;  the  Portuguese  traders 
being  the  first  who  introduced  the  beauti- 
ful Chinaware  into  England.  It  has  been 
attempted  to  prove  a  difierent  origin  for 
the  name,  attributing  this  to  the  resem- 
blance of  the  glazing  or  varnish,  and  pro- 
bably the  colours  of  porcelain,  to  tliose  of 
the  shells  used  in  some  parts  of  the  world 
instead  of  money  (cowries),  and  whicli, 
from  the  similarity  of  their  shape  to  that 
of  the  back  of  a  little  pig,  were  also  called 
porcella.  The  Chinese,  who  were  in  for- 
mer times  even  more  successful  than  they 
are  at  present  in  keeping  a  secret,  con- 
trived to  conceal  all  knowledge  of  the 
manufacture  of  porcelain  from  the  other 
nations  of  the  earth ;  till,  in  the  begin- 
ning of  the  eighteenth  century,  a  cunning 
Jesuit,  who  was  residing  as  a  missionary 
in  China,  succeeded  including  the  jealous 
vigilance  so  generally  practised  towards 
strangers  in  that  coxmtry,  and  not  only- 
obtained  specimens  of  the  earths  used  in 
the  composition  of  their  porcelain,  but 
also  seme  knowledge  of  the  processes  em- 
ployed in  its  manufacture. 
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{Continued from  page  48.) 


GENDERS  OF    NOUNS,    MOSTLY   DEPENDING 
ON    THEIR    TERMINATION. 

The  names  of  fruits,   grain,   plants  and 
flowers,  generally  take  the  gender  of  their 


termination ;  there  are,  however,  very 
many  exceptions,  which  are  too  numerous 
to  be  mentioned  here.  The  student,  when 
in  doubt,  must  consult  his  dictionary. 

We  will  now  give  a  table  of  all  tlie 
masculine  terminations,  with  the  excep- 
tions attached  to  each. 


Number 
of  words 

of  the 
miisculitie 

geiiU*:. 


Masculine. 


II 

40 

15 

30 

10 

200 

(> 

o 

ino 
200 


30 


4 

20 

?,0 
750 

70 

)j 

12 

700 

250 


15 


none. 

aparte,  arrete,  l)c'nedicit6,  comte 
cote,  ete,  pato,  traite,  the,  te,  lethe. 

alibi,  birihi,  hnuli,  grand-merci,  &c. 

con  vol,  elTroi,  &c. 

ergo,  vertigo,  indigo,  &c. 

lichn,  ecru,  ecu,  tissu,  &c. 

aloyau,  anneau,  &c. 

bref,  clialef,  chef,  fief,  relief,  grief. 

daini,  essaini,  abatfaim. 

an,  ban,  cran,  ucran,  &c. 

bain,  baise-majn,avant-main,  garde- 
main, tourne-main,  essuie  main,  grain, 
frein,  &c. 


Terminations.  Ffiniiiiiie 

ti^  amitie,  inimitie,  moitid,  pitie. 

^ ,  absurdite.  beauts,  charit^,  cit^,  dij- 
'^                nite,  fidelite,  &c. 

i  fourmi,  merci,  gaqui,  aprfes-midi. 

oi  foi,  loi,  parol. 

o  albugo,  vir.igo. 

u  bru,  gru,  trilni,  vertu. 

au  eau,  peau,  surpeau,  sans-peau. 

ef  clef,  nef,  .soif. 

aim  faim,  malfaim. 

an  mam  an. 


scion,  bastion,  bestion,  ixion. 


in 

,cion 
j  sion 
J  tion 
]  gion 
I  nion 
^xion 
y^bion 
dion 
lion 
mion 
pion 
rion 
l^vion 


yon 


gabion,  &c. 
bandion,  &c. 
lion,  &'c. 
tr^niion,  &c. 
espion,  &c. 
septentrion,  Src. 
gavion,  &c. 

alcyon, clayon,  crayon,  sayon,  tra- 
yon,  laniprayon,  amphictyon,  &:c. 

brise-raison.  aison 

peson,  beson.  ^eson 

grison,  horison,  tison,  oisoii,  poison,  J  ison 
contrepoison.  i 

buson,  &:c.  (^uson 

basson,  caisson,  cavesson,  taisson, 
poisson,  buisson,  frisson,  hdrisson, 
maudisson,  nourisson,palissou,  polis- 
son,  unisson,  saucisson. 

arcanson,  dchanson,  tenson,  pinson. 

charan9on,  cave9on,  pinyon,  suyon, 
&c. 

bridon,  gueridon,  &c. 

baron,  tendron,  &c. 

abattis,  appentis,  iris,  tourne-vis, 
&-C. 

bois,  mois,  carquois,  harnois,  &c. 

adent,  chiendent,  ctiredent,  Occi- 
dent, trident,  &c. 


sson 

nson 

fon 

don 
Ion, ron 

is 

ois 

dent 


fin,  main,  nonnain. 

^      succion,  &c. 

j  cession,  &c. 

!  gestion,  friction,  &;c. 

[region,  &c. 

J  opinion,  &c. 

'  reflexion,  fluxion,  &c. 


TiSbellion,  dent-de-lion. 

alluvion. 

n()7ie. 

cargaison,  Sec. 
\      ganiison.  guurison, prison,  trahison, 
f  cloison,    foison,    moison,    pamoison, 
l' toison. 
)  camuson. 

paisson,  lioisson,  moisson,  cuisson, 
salisson,  mousson. 

chanson. 

facon,  contrefa^on,  malfagon,  ran- 
9on. 

dondon. 

laidron,  souillon,  tatillon. 

brebis,  souris.  chauve-souris,  vis, 
iris. 

fois. 


Number 
of  wonls 

of  the 
fc^mtiiiiie 

gender. 

4 

500 

4 
3 
2 

4 
4 

•  > 

2 
1 


1100 


acharnement,  jugement,  &c. 

ballet,  billet,  basquet,  &c, 
minuit,  conduit,  reduit,  &c. 
billot,  bnilot,  complot.  &c. 
bout,  goOt,  ragoilt,  &-c. 

faix,  choix,  crucifix,  prix,  kc. 

taux,  &c. 

houx,  courroux,  cpoux,  &:c. 


{ 


ent 

ment 

et 

uit 

ot 

out 


C.  ^     paix, 

}  -^  (drix. 


dent,  surdcnt. 

gent. 

jument. 

foret. 
nuit. 
dot. 
glout. 

croix,  noix, 


poix.  voix,  per- 


30 


II 


i  anx 

l^oux 


3 


chaux,  faux, 
toux. 


so 
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Number 

Number 

of  words 

of  words 

of  the                                  Masculine.                            Terminations.                             Feminine. 

of  the 

masculine 

feminine 

genUcr. 

Kender. 

2Q        art,  depart,  champart,  rempart,  &c.  f  art           ■(     hart,  part, 
effort,  port,  fort,  tort,  &c.                       )  ort           j  mort,  malemort. 

4 

900 


bonheur,  malheur,  labeur,  honneur, 
deshonneur,  coeur,  anticoeur,  creve- 
ccEur,  choeiir,  choufleur,  pleur,  (iqua- 
teur,  secteur,  &c. 


fer,  ver,  liver,  &c.  (er  ")      cuiller,  mer 

40    air,  eclair,  &c.  •<  air  >  chair.  5 

tour,  contour,  four,  &c.  (our  )  cour,  tour. 

aigreur,  ampleur,  ardeur,  blancheur, 
candeur,  chaleur,  chandeleur,  couleur, 
clameur,  douceur,  douleur,  epaisseur, 
erreur,  faveur.defaveur.ferveur,  fieur, 
passe-fleur,  sans-fleur,  fraicheur,  fray-  v 
eur,  froideur,  fureur,  grandeur,  gros- 
seur,  hauteur,  horreur,  humeur,  laid- 
eur,  langueur,  largeur,  lenteur,  li- 
queur, longueur,  lourdeur,  maigreur, 
moiteur,  noirceur,  odeur,  paleur,  pe- 
santeur,  peur,  primeur,  profondeur,  76 
puanteur,  pudeur,  impudeur,  rigeur, 
raideur,  rondeur,  rougeur,  rousseur, 
rumeur,  saveur,  senteur,  soeur,  sou- 
leur,  splendeur,  sueur,  teneur,  terreur, 
tit^deur,  torpeur,  touffeur,  tumeur, 
valeu.r,  non-valeur,  vapeur,  verdeur, 
vigueur,  and  moeurs.  There  are  three 
old  words,  besides  these ;  basseur,  ti6- 
meur,  rancceur,  Avhich  are  now  obso- 
lete, and  complete  the  number,  76. 

As  this  list  of  exceptions  is  pretty  accurate,  all  nouns  with  the  termination  eur 
which  are  not  found  among  the  above  exceptions,  must  be  considered  as  being 
masculine. 

A    TABLE    OF    NOUNS    WHICH    ARE    MASCULINE    IN    ONE    SIGNIFICATION    AND 

FEMININE     IN    ANOTHER. 

As  if  it  were  not  already  difficult  enough  for  a  foreigner  to  learn  the  gender  of  the 
nouns  of  the  French  language,  he  must  know  that  certain  of  them  are  sometimes 
masculine,  and  sometimes  feminine,  according  to  their  signification,  as  follows : 


Masculine. 

Feminine. 

Masculine. 

Feminine. 

Assistant,  helper  aide 

aid,  help,  support. 

A       gimblet, 

Eagle,  a  great  ge- 

piercer 

a  foret 

a  wood,  a  forest. 

nius                     aigle 

a  Roman  standard. 

A  large  tun 

foudre 

lightning,  a  tliun- 

An  angel               ange 

a   kind  of  thorn- 

der-bolt. 

back. 

Keeper,  warden 

garde 

watch,  hilt,  nurse. 

An  alder-tree         aune 

an  ell,   a  sort    of 
measure. 

Hoar-frost 

givre 

a  serpent,  in    he- 
raldry. 

Barb,   a  Barbary 

The  rolls,  the  le 

- 

horse                   barbe 

beard. 

gister 

greffe 

a  graft. 

Bard,  a  poet          barde 

a  slice  of   bacon. 

Gules  in  heraldry  gueule 

the  mouth  of  some 

horse  armour. 

beasts. 

Redbreast              berce 

cow  parsnip. 

Guide,  director 

guide 

reigns,  for  govern- 

A sort  of  privateer  capre 

caper,an  acid  pickle 

ing  a  horse. 

An  ornament  to 

Sunflower 

heliotrope 

heliotrope,  jasper. 

painting,ascroll  cartouche 

cartridge. 

Iris,  rainbow,  iris  iris 

spring  crystal,  pro- 

A caravan,  a  hog  coche 

a  notch,  a  sow. 

of  the  eye 

per  name. 

Cornet,   a  stand-  cornette 

a  woman's    head- 

Lacker, a  kind  of 

ard-bearer 

dress,  when    in 

varnish 

laque 

lacca,  gum  lac. 

dishabille. 

A  book 

livre 

a  pound. 

A  couple,  a  male  couple 

a  brace,  two  of  a 

A  lot    of   otter' 

5 

and  a  female 

sort. 

hair 

loutre 

an  otter. 

A  Croatian  soldier  cravate 

a  neckcloth. 

The  handle  of  a  man  die 

a  sleeve,  English 

Crape                      crepe 

a  pancake. 

tool 

Channel. 

An  echo,  the  re- 

A labourer 

manoeuvre 

the  working  of  a 

turn  of  a  sound  €cho 

Echo,  a  nymph. 

ship. 

Ensign,  a  stand- 

Memoir, a  bill 

m^moire 

memory. 

ard-bearer          enseigne 

a  sign -post.              | 

Thanks 

merci 

pity,  mercy. 

Example,  model, 

I 

Mood,  mode 

mode 

fasliion. 

instance              exemple 

a  copy  for  writing.  1 

A  pier  or  mound 

mole 

mole,  moon-calf. 
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Masculine. 
Mould,  cast,  i'orm 
A  ship-boy 
The  philosopher's 

stone 
Office,    business, 

prayers 
Ombre,  a  game  at 

cards 
The    page    of     a 

prince 
A  merry-andrew 
A  hand's  breadth 


Pantomime 

Easter,  Easter-day 

A  comparison 

Pendulum 

Le  Perche,  a  pro- 
vince of  France 

Summit,  highest 
pitch 

Anybody,  nobody 
(pronoun) 

Spade,  at  cards 

Gnatsnapper,  a 
bird 

A  plane-tree 


moule 

mousse 

oeuvre 

office 

ombre 


page 

paillasse 

palme 


pantomime 

paque 

parallMe 

pendule 

perche 


Feminine. 

mussel,  shell-fish, 
moss,  a  plant, 
action,  an  author's 

work, 
pantry,  larder,but- 

tery. 
shade,  shadow. 


page,  in  a  book. 

a  straw  bed. 

the  branch  of  a 
palm-tree,  vic- 
tory. 

a  dumb  show. 

the  passover. 

a  parallel  line. 

a  clock. 

a  Pole,  perch,  a 
fish. 


periods         period,  epoch. 


personne 
pique 

pivoine 
plane 


A  stove,  a  canopy  poele 
Post,   a    military  poste 

station 
Punto,  at  cards      ponte 
Purple       colour,  pourpre 
purples  (a  dis- 
ease) 
A  pretence  pr^texte 

Quadrille, at  cards  quadrille 

The  calling  back  reclame 

a  hawk 
Rest,  relaxation    relache 
A  glass  coach         remise 

A  sort  of  pear-tree  sans-peau 
Satyr,    a    sylvan 

god  satyre 

Serpentarius  serpentaire 

Nap,  slumber        somme 

A  smile  souris 

A  porter  Suisse 

Holder,        book-  teneur 

keeper 
A      tour,      turn,  tour 

trick 
Triumph  triomphe/ 

Trumpeter  trompettfe 

Space  vague 

A  vase,  a  vessel    vase 

A  hat  of  vigonia 

wool  vigogne 

A  veil  voile 


a  person  (a  noun), 
a  pike. 

peony,  a  flower. 

plane,  an  instru- 
ment. 

a  frying-pan. 

the  post,  for  let- 
ters. 

the  laying  of  eggs. 

purple  fish,  purple 
dye. 

pretext. 

party  of  horse  in  a 

tournament, 
a    catch-word   (in 

printing), 
harbour, 
a    coach-house,    a 

remittance, 
a  sort  of  pear. 

a  satire,  a  lampoon. 

snake  -  root,  dra- 
gon's-v/ort. 

sum,  load,  name  of 
a  river. 

a  mouse. 

Switzerland. 

tenor,  purport, con- 
tent. 

tower,  rook  at 
chess. 

a  trump. 

trumpet 

a  wave,  surge, 

the  slime  in  ponds, 
lakes,  &c. 

a  vigon,  a  llama, 
a  sail. 


TERMINATIONS  SHOWING  THE  SIMILARITY 
OF  WORDS  IN  FRENCH  AND  ENGLISH. 

There  are  many  words  which  are  alike 
in    both     languages.      These  words    are 


known  by  their   terminations,  as  will   be 
seen  by  the  following  list : 

Terminations. 

al  as  animal,  cardinal,  fatal,  general,  local, 
moral,  &c. 

ble  ,,  capable,  fable,  &c.,  Bible,  eligible,  &c., 
noble,  double,  soluble,  &c. 

ace    ,,  face,  grimace,  grace,  place,  race,  &c. 

ance  ,,  chance,  complaisance,  extravagance,  ig- 
norance, &c. 

ence  ,,  prudence,  conference,  continence,  pati- 
ence, &c. 

ice     ,,  artifice,  auspice,  edifice,  orifice,  &c. 

acle  ,,  miracle,  obstacle,  receptacle,  spectacle, 
&c. 

ade  ,,  ambuscade,  brigade,  cavalcade,  parade, 
&c. 

age    ,,  age,  adage,  cage,  image,  page,  &c. 

ege    ,,  college,  privilege,  siege,  sortilege,  &c. 

ge      ,,  vestige,  sage,  barge,  charge,  forge,  &c. 

ule  ,,  globule,  ridicule,  formule,  mule,  pustule, 
&c. 

ile      ,,  bile,  dcibile,  agile,  docile,  facile,  fragile, &c. 

ine     ,,  carabine,  doctrine,  heroine,  machine,  &c. 

ion  ,,  action,  fraction,  Idgion,  opinion,  passion, 
&c. 

ant  ,,  arrogant,  constant,  ^^gant,  ^l^phant, 
piquant,  &c, 

ent  ,,  absent,  accident,  compliment,  content, 
element,  &c. 

Many  other  English  words  require  only 
a  change  of  termination ;  as, 


gy 

ary 
ory 
cy 

ty 

ous,  or 

eous 

our,  or 

ine 

ive 

ry 

dy 


into  gie 

,,  aire 

,,  oire 

,,  ce 

„  t^ 

,,  eux 

>i      >> 

„  eur 

,,  in 

M  if 

„  rie 

,.  die 


as  energy 
,,  military 
M  glory 
,,  clemency 
,,  beauty 
,,  dangerous 
,,  courageous 
,,  favour,error 
,,  clandestine 
,,  attentive 
„  fury 
„  perfidy 


dnergie. 

militaire. 

gloire. 

cl^mence. 

beautd. 

dangereux. 

courageux. 

faveur,  erreur, 

clandestin. 

attentif. 

furie. 

perfidie. 


OF    THE    ARTICLE. 


The  definition  of  this  word,  Article,  has 
been  the  subject  of  long  and  spirited 
discussions  among  grammarians,  who  are, 
even  to  this  day,  far  from  agreeing  with 
each  other  on  the  nature  of  its  functions 
in  language. 

"We  wish  our  pupils  to  understand,  that 
our  object  in  this  grammar  is,  and  will 
always  be,  to  reach  the  intelligence  of  the 
greatest  number,  without  pretensions  to 
science  or  novelty.  We  are  satisfied  tha^ 
new  denominations,  although  more  ra- 
tional than  those  already  in  use,  are  of 
no  benefit  in  practice,  and  serve  only 
to  confuse  the  minds  of  pupils. 

Without  entering  into  the  details  of  ^'■'e 
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numerous  systems  contained  in  the  most 
celebrated  works  on  the  French  language, 
concerning  the  nature  of  tliis  part  of 
speech,  we  shall  adopt  the  delinition  of 
Levizac,  as  conveying  the  clearest  idea, 
and  being  in  conformity  with  the  notions 
generally  adopted  by  scholars  and  teachers. 

*'  The  article,  being  intended  to  express 
the  direction  of  the  mind  towards  the 
particular  object  which  it  has  in  view, 
is  a  word  placed  before  common  nouns, 
to  designate  that  they  are  about  to  be 
taken  in  a  definite  sense." 

Such  being  the  definition  of  the  article, 
it  is  evident  that  there  cannot  exist  what 
is  generally  called  an  indefinite  article ; 
therefore  the  words  a,  an,  will  be  hereafter 
classed  among  the  adjectives. 

In  English  there  is  but  one  word  to 
express  the  article ;  it  is  the.  It  is  used 
before  nouns  of  either  gender  and  number ; 
it  has  neither  elision  nor  contraction. 

In  French,  on  the  contrary,  the  article 
agrees  in  number  and  gender  with  the 
noun  which  it  precedes ;  it  admits  of 
elision  and  contraction,  as  follows; 
Without  elision. 
Before  a  noun  sing.  masc.  beginning  witli  a 
consonant,  or  an  h  aspirated,  the  is  exoressed  by 

Ic. 
sing.  fern.  ,,        la. 

plur.  m.  or  f.       ,,        les. 

With  elision. 
Before  a  noun  sing.  masc.  or  fern.,  beginning 
with  a  vov.'el,  or  an  h  mute,  the  is  expressed  by 

V. 
Examples. 

Without  elision. 


Sing.  Masc. 
,,      Fern. 


the  day 
the  night 


le  jour, 
la  nuit. 


Sing.    Masc. 

,,  Fem. 
Plur.   Masc. 

,,  Fem. 
Masc. 


the  owl 
the  hatred 
the  days 
the  nights 
the  ovls 


le  hibou. 
la  haine. 
les  jours, 
les  nuits. 
les luboux. 


Fem.         the  hatred  (pi.)  les  hauies. 
With  elision  in  the  singular. 


Sing. 


Plur. 


Masc. 

Fem. 

Masc. 

Fem. 

Masc. 

Fem. 

Masc. 

Fem. 


the  bird 
the  soul 
the  man 
the  inn 
the  birds 
the  soul 
the  men 
the  inns 


I'oiseau. 
I'aine. 
I'honime. 
I'hotellerie. 
les  oiseaux. 
les  ames. 
les  homnies. 
les  hotelleries. 


CONTRACTION. 


The  contraction  of  the  article  takes  place 
in  the  singular  masculine,  and  in  the 
plural  masculine  and  feminine,  before  all 
nouns,  when  it  is  preceded  by  either  of  the 
prepositions  q/'and  to,  de,  a;  so  that, 

of  the  (1  )  before  a  noun  sing,  masc,  begin- 
ning with  a  consonant  or  an  h  asinrated,  is  ex- 
pressed by  ilti  (for  <te  le). 

of  the  (2.)  before  a  noun  sing,  fem.,  beginning 
with  a  consonant  or  an  h  as^pirated,  is  expressed 
by  de  la. 

of  the  (3.)  before  a  noun  masc.  or  fem.  begin- 
ning with  a  vowel  or  an  h  mute,  is  expressed  by 
deV. 

of  the  (4.)  before  a  noun  plur.  is  expressed  by 
(les  (for  de  les). 

to  the  (1.)  before  a  noun  sing,  masc,  begin- 
ning with  a  consonant  or  an  It  aspirated,  is  ex- 
pressed by  at'  (for  a  le). 

to  the  (2.)  before  a  noun  sing,  fem.,  beginning 
with  a  consonant  or  an  h  aspirated,  is  expressed 
by  a  la. 

to  the  (3.)  before  a  noun  masc.  or  fem.  begin- 
ning with  a  vowel  or  an  h  mute,  is  expressed  by 
a  I'. 

to  the  (4.)  before  a  noun  plur.  is  expressed  by 
aux  (for  a  les.) 


Example. 


(1.) 
(2.) 
(3.) 


(I.) 
-2.) 


of  the  day 

„  owl 

„  night 

,,  hatred 

,,  bird 

,,  soul 

,,  man 

„  inn 

,,  days 

,,  nights 

,,  owls 

,,  hatred 

,,  birds 

,,  souls 

,,  men 

,,  inns 

to  the  day 

,,  owl 

„  night 

,,  hatred 


plur. 


sing.  masc.   beginning 


fem. 

j> 
masc. 
fem. 
masc. 
fem. 
masc 
fem. 
masc. 
fem. 
masc. 
fem. 
masc. 
fem. 
masc. 

»i 
fem. 


sing. 


with  consonant 
h  asp. 
consonant 
h  asp. 
a  vowel 
a  vowel 
h  mute 
h  mute 
consonant 
consonant 
li  asp. 
h  asp. 
a  vowel 
a  vowel 
h  mute 
h  mute 
consonant 
h  asp. 
consonant 
h  asp. 


(dele) 
(de  le) 


(de  le) 
(de  la) 
(de  le) 
(de  la) 
(deles) 


(a  le) 
(a  le) 
(a  la) 
(a  Ja) 


du  jour, 
du  hibou. 
de  la  nuit. 
de  la  haine. 
de  I'oiseau. 
de  I'ame. 
de  I'homme. 
de  I'hdtellerie. 
des  jours, 
des  nuits. 
des  hiboux. 
des  haines. 
des  oiseaux. 
des  ames. 
des  hommes. 
des  hotelleries. 
au  jour, 
au  hibou. 
a  la  nuit. 
a  la  haine. 
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(3.)     to  the  bird  sing.  masc.   beginninj 

,,  soul  ,,      fern.  ,, 

,,  man  ,,      masc.  ,, 

,,  inn  ,,      fem.  ,, 

(4.)          ,,  days  plur.  masc.  ,, 

.,  nights  ,,      fem.  ,, 

,,  owls  „      masc.  ,, 

,,  liatred  „     fem.  ,, 

,,  birds  ,,      masc.  ,, 

,,  souls  ,,     fem.  ,, 

,,  men  ,,      masc.  ,, 

,,  inns  ,,      fem.  ,, 

Now  that  we  have  explained  tlie  me- 
chanism of  the  article,  and  liave  laid  it 
down  as  a  principle  that  the  article  is 
used  before  a  noun  taken  definitely,  agree- 
ing with  that  noun  in  number  and  gender, 
let  us  explain  what  we  understand  by  a 
noun  taken  definitely. 

A    common    noun    is   definite  when    it 
signifies    a  whole    species    of  persons    oi 
things,  a  distinct  part  of  a  whole  species, 
or  a  single  individual  of  a  whole  species  ;  j 
that  is  to  say,  when  it  is  used  in  reference  j 
to  the  extent  of  its  signification. 

A  common  noun  designates  a  whole 
species  of  persons  or  things,  when  it 
represents  all  the  individuals  named  by 
that  noun  ;  as, 

I\Ien  are  not  wicked.        Les  homines  ne  sont  pas 

mediants. 
Children    are    trouble-  Lcs  enfants  sont  turbu- 

some.  lents. 

]Man  ought  to  rule  his  L'homme  devrait  rdgler 

passions.  ses  passions. 

In  the  first  and  last  sentences,  les  hovimes, 
Vhommc,  designate  the  whole  species  of 
beings  called  men.  In  the  second,  dtil- 
drcn  signifies  the  whole  species  of  beings 
called  children.  These  nouns  are  there- 
fore used  in  reference  to  the  whole  extent 
of  their  signification. 

The  common  noun  designates  a  distinct 
part  of  a  whole  species,  when,  by  some 
qualification,  it  separates  a  certain  class 
from  the  whole  ;   as. 

Wicked  men  are  to  be  Les     hommes      michanls 

feared.  sont  a  craindre. 

Studious    children   are  Les  enfants  studieux^owi 

loved  by   their  mas-      aimusdeleurs  niaitres. 

ters. 
A  weak  man  is  govern-  L'hommc  foible  est  gou- 

ed  by  liia  passions.  vernd     par    ses     pas- 

sions. 

In  the  first  and  last  sentences  we  do  not 
speak  of  all  men,  but  of  distinct  classes 
of  men  ;  iJwse  who  are  ivicked,  those  who  ore 
u-eak  ;  ajid  the  extent  of  the  signification 
of   the  nouns  men  and   children  embraces 


with  a  vowel  (a  le)  si  I'oiseau. 

a  vowel  (a  la)  a  lime. 

h  mute  (a.  le)  a  I'homme. 

k  mute  (a-  la)  u  I'hotellerie. 

consonant  (a  les)  aux  jours, 

consonant  ,,  aux  nuits. 

/« asp.  ,,  aux  liiboux. 

/i  asp.  ,,  aux  haines. 

a  vowel  ,,  aux  oiseaux. 

a  vowel  ,,  au.x  anies. 

A  mute  ,,  aux  hommes. 

h  mute  ,,  aux  liotelleries. 

all  wicked  and  weak  men,  and  all  studious 
children. 

The  common  noun  designates  a  single 
individual  of  a  whole  species,  when  it 
presents  to  the  mind  the  idea  of  a  shigle 
object  of  that  species  ;  as, 

Tlie  king  is  loved  by  Le  roi  est  aime  de  ses 
his  subjects.  sujets. 

The  man  of  wliom  you  L'homme  dont  vous  par- 
speak,  lez. 

In  these  sentences  we  speak  only  of  c^ie 
king,  of  one  man,  the  one  of  whom  you 
speak;  and  the  extent  of  the  signification 
of  the  nouns  king  and  maii  is  limited  to 
one  particular  individual  of  each  kind. 

The  functions  of  the  article,  as  apart  of 
speech,  being  to  designate  the  noun  which 
it  precedes  in  a  definite  manner,  it  is 
evident  that,  where  a  sentence  contains 
several  nouns,  used  as  nominatives  or 
objectives,  it  nuist  be  repeated  before  each 
of  them  ;  thus  we  say, 

Tlie  horses,  cattle,  Les  chevaux,  les  bcsti- 
shecp,  and  mules  are  aux,  les  brebis,  et  /<'a' 
in  the  pasture.  mules,    sont    dant;    la 

prairie. 

I  have  bought  the  J'ai  achete /ss  couteaux, 
knives,  the  forks,  the  les  f'.urchettes.  les 
glasses,  and  the  de-  verres,  et  la  carafe 
canter,  of  which  we  dont  nous  avions  be- 
were  in  need.  soin. 

This  rule  is  not  without  exceptions, 
as  will  be  seen  when  speaking  of  the 
repetition  of  the  article. 

The  article,  being  definite,  cannot  be 
placed  before  any  other  word  but  the 
common  noun,  or  before  words  used  as 
such,  elHptically  or  idiomatically  ;  which 
is  sometimes  the  case  with  adjectives, 
verbs,  adverbs,  and  prepositions  ;  as, 

Themiscrispooramong  L'avure  est  pauvre  au 
his  riches.  milieu  de  ses  richesses. 

Eating  is  more  ncces-  Le  manger  est  plus  ne- 
sary  than  drinking.  cessaire  que  le  lioirc. 

That  man  would  know  Cct  liomme  voudrait  sa- 
the  how  and  Miiy  oi'  voir  le  jiourquoi  et  le 
everything.  cdninient  de  tor.t. 
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There  are  people  Avho  II  y  a  des  personnes  qui 
defend  the  pro  and  soutiennent  le  pour  et 
con,  without  any  mo-  le  centre,  sans  autre 
tive  but  love  of  con-  motif  que  celuide  con- 
tradiction, tredire. 

It  is  evident  that  in  these  examples, 
Vavare  is  used  for  the  man  who  is  a  miser  ; 
le  manger  and  le  hoire  for  food  and  drinks  ; 
pourquoi  and  comment  for  the  motive  ;  le  pour 
et  le  contre  for  one  side  of  the  question  and  the 
other ;  those  words,  having  changed  their 
nature  through  an  operation  of  the  mind, 
"vvhich  has  made  them  common  nouns, 
take  the  article  in  accordance  with  the 
general  rule. 

A  common  noun  is  indefinite,  whenever, 
instead  of  being  used  in  reference  to  the 
extent  of  its  meaning,  it  is  only  employed 
for  the  sake  of  its  material  signification, 
representing  an  object  as  bearing  a  name 
which  distinguishes  it  from  other  objects 
of  a  different  kind,  but  not  among  those 
which  belong  to  the  same  species ;  thus, 
when  I  say,  the  road  is  lined  with  trees,  the 
noun  tree  is  indefinite,  because  if  it  enables 
me  to  ascertain,  through  its  material  sig- 
nification, what  the  road  is  lined  with, 
it  does  not  show  me  what  particular  trees 
among  the  large  family  of  trees  have  been 
used  to  line  the  road  ;  this  sentence  only 
signifies  that  the  road  is  not  lined  with 
houses,  fences,  hedges,  &c.,  but  with  a 
certain  number  of  things  called  trees — but 
what  trees  ? 

If,  instead  of  trees,  I  say,  the  road  is  lined 
with  laurels,  the  noun  laurel  is  as  indefinite 
as  the  noun  tree,  because  it  still  only 
represents  to  ^he  mind  the  name  of  the 
things  with  which  the  road  is  lined,  with- 
out reference  to  any  particular  laurels 
having  been  used  for  that  purpose ;  the 
noun  laurel  is  therefore  used  for  its 
material  meaning,  without  any  reference 
to  the  extent  of  it. 

If,  instead  of  the  noun  laiirel  alone,  I 
use  the  following  expression,  the  road  is 
lined  with  red  laurels,  the  noun  laurel  thus 
qualified  is  quite  as  indefinite  as  the  nouns 
laurel  and  tree  in  the  preceding  examples ; 
because  if  it  shows  that  the  road  is  lined 
not  only  with  trees,  but  with  laurels, 
and  expresses  that  these  laurels  are  red, 
it  does  not  designate,  among  the  family  of 
red  laurels,  which  is  the  distinct  class 
which  has  been  used  to  line  the  road ;  it 
is  still  the  mere  name  of  a  kind. 


If  I  say  now,  the  road  is  lined  with  red 
laurels  that  I  gave  you,  it  would  seem  at 
first  that  the  expression  has  assumed  a 
definite  character  ;  but  by  analysing  the 
sentence  we  soon  discover  that  it  is  still 
as  indefinite  as  the  preceding  one :  for  if 
it  shows  that  the  road  is  lined  with  trees, 
that  these  trees  are  called  laurels,  that 
these  laurels  are  red,  and  that  these  red 
laurels  have  been  given  by  me,  it  does  not 
state  either  that  all  the  laurels  which  I 
gave  have  been  used,  nor  what  distinct 
part  of  them  has  been  employed  ;  thus  the 
expression,  red  laurels  that  I  gave  you,  is 
still  but  the  name  of  the  things  the  road 
is  lined  with  and  no  more,  and  is  therefore 
indefinite  ;  the  preceding  sentences  should 
then  be  expressed  without  the  article, 
as  follows  :  La  route  est  bordee  d'arbres  : 
La  route  est  bordee  de  lauriers ;  La  route 
est  bordee  de  lauriers  roses :  La  route  est 
bordee  de  lauriers  roses  que  je  vous  ai  donnes. 

A  common  noun  is  always  indefinite 
when  it  is  used  to  qualify  a  preceding 
noun,  as :  I  have  a  watch  of  gold,  J'ai  ime 
viontre  d'or.  In  this  sentence,  the  noun 
gold  qualifies  watch,  says  what  it  is  made 
of;  it  shows  that  my  watch  is  neither 
made  of  silver,  brass,  or  any  other  metal 
but  of  that  called  gold,  without  attaching 
to  this  noun  any  definite  idea  of  indivi- 
duality, distinction  of  class  or  that  of  a 
whole ;  it  is  therefore  indefinite,  and  does 
not  require  the  use  of  the  article. 
(To  be  continued.) 


Herald's  College. —  The  heralds 
of  England  were  first  incorporated  by 
Richard  III.,  who  gave  them  a  magnifi- 
cent mansion  for  their  college.  The  earl- 
marshal  of  England  is  superior  for  their 
college,  and  has  the  right  of  appointing 
the  members  of  which  it  consists  ;  namely, 
three  kings-at-arms,  eight  heralds-at-arms, 
and  four  pursuivants-at-arms.  The  kings 
are  Garter  Clarencieux,  and  Norroy.  Gar- 
ter was  instituted  by  Henry  V.  for  the  ser- 
vice of  the  order  of  the  Garter,  and  is 
acknowledged  as  principal  king-at-arms. 
Clarencieux  and  Norroy  are  called  *'  pro- 
vincial kings,"  the  former  having  jurisdic- 
tion over  that  part  of  England  south  of 
the  Trent,  and  the  latter  over  the  coun- 
try north  of  that  river.  The  distinguish- 
ing colour  of  gartfcr  is  blue ;  of  the  two 
provincial  kings,  purple. 
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CoiiAL  REErs  are  produced  by  innume- 
rable small  zoophytes,  popularly  called 
Coral-insecls.  The  Coral  insect  consists  of 
a  little  oblong  bag  of  jelly  closed  at  one 
end,  but  having  the  other  extremity  open, 
and  surrounded  by  tentacles  or  feelers, 
usually  six  or  eight  in  number,  set  like 
the  rays  of  a  star.  ]\Iultitudes  of  these 
minute  animals  unite  to  form  a  common 
stony  skeleton  called  Coral,  or  JMadreporc, 
in  the  minute  openings  of  which  they  live, 
protruding  their  mouths  and  tentacles 
vv'iien  under  water  ;  but  suddeiily  drawing 
them  into  their  holes  when  danger  ap- 
proaclies.  These  animals  cannot  exist  at 
a  greater  depth  in  the  sea  than  about 
ten  fathoms,  and  as  the  Coral  Islands  often 


rise  with  great  steepness  from  a  sea  more 
than  three  hundred  fathoms  deep,  it  would 
seem  that  a  great  alteration  must  have 
taken  place  in  the  depth  of  the  ocean 
since  the  time  when  the  little  architects 
commenced  their  labours.  Throughout 
the  whole  range  of  the  Polynesian  and  Aus- 
tralasian islands,  there  is  scarcely  a  league 
of  sea  unoccupied  by  a  coral  reef,  or  a 
coral  island  ;  the  former  springing  up  to 
the  surface  of  the  water,  perpendicuhirly 
from  tlie  fathomless  bottom,  "  deeper  than 
did  ever  plummet  sound,"  and  the  latter 
in  various  stages,  from  the  low  and  naked 
rock,  with  the  water  rippling  over  it,  to 
an  uninterrupted  forest  of  tall  trees.  "  I 
have  seen,"  says  Dalrymple,  in  his  'In- 
quiry into  the  formation  of  Islands,'  "  the 
coral   banks  in  all  their  stages  ;    some  in 
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deep  water;  others  with  a  few  rocks  appear- 
ing above  the  surface ;  some  just  formed 
into  islands,  without  the  least  appearance 
of  vegetation  ;  others  with  a  few  weeds 
on  the  highest  part ;  and  lastly,  such  as 
are  covered  with  large  timber,  with  a  bot- 
tomless sea,  at  pistol-shot  distance."  In 
fact,  as  soon  as  the  edge  of  the  reef  is 
high  enough  to  lay  hold  of  the  floating 
sea-wreck,  or  for  a  bird  to  perch  upon, 
the  island  may  be  said  to  commence.  The 
dung  of  birds,  feathers,  wreck  of  all 
kinds,  cocoa-nuts  floating  with  the  young 
plant  out  of  the  shell,  are  the  first  rudi- 
ments of  the  new  island.  With  islands 
thus  formed,  and  others  in  the  several 
stages  of  their  progressive  creation,  Tor- 
res' Strait  is  nearly  choked  up  ;  and  Cap- 
tain Flinders  mentions  one  island  in  it 
covered  with  the  Casuarlna,  and  a  variety 
of  other  trees  and  shrubs,  which  give  food 
to  paroquets,  pigeons,  and  other  birds, 
to  whose  ancestors,  it  is  probable,  the 
island  was  originally  indebted  for  this 
vegetation.  The  time  will  come — it  may 
be  ten  thousand,  or  ten  millions  of  y«ars, 
but  come  it  must — when  New  Holland, 
and  New  Guinea,  and  all  the  little  groups 
of  islets  and  reefs,  to  the  north  and  north- 
west of  them,  will  either  be  miited  in 
one  great  continent,  or  be  separated  only 
with  deep  channels,  in  which  the  strength 
and  velocity  of  the  tide  may  obstruct  the 
silent  and  unobserved  agency  of  these  in- 
significant, but  most  efficacious  labourers. 
A  barrier  reef  of  coral  runs  along  the 
whole  of  the  eastern  coast  of  New  Hoi- 
land  ;  **  among  which,"  says  Captain  Flin- 
ders, *'  we  sought  fourteen  days,  and  sailed 
more  than  five  hundred  miles,  before  a 
passage  could  be  found  through  them  out 
to  sea."  Captain  Flinders  paid  some 
attention  to  tlie  structure  of  these  reefs,  on 
one  of  which  he  suflered  shipwreck.  Hav- 
ing landed  on  one  of  these  new  creations, 
he  says,  "We  had  wheat-sheaves,  mush- 
rooms, stags'  horns,  cabbage-leaves,  and  a 
variety  of  other  forms,  growing  under 
water,  with  vivid  tints  of  every  shade  be- 
twixt green,  purple,  brown,  and  white." — 
"  It  seems  to  me,"  he  adds,  ''  that  when 
the  animalcules,  which  form  the  coral  at 
the  bottom  of  the  ocean,  cease  to  live, 
their  structures  adhere  to  each  other,  by 
virtue  either  of  the  glutinous  remains 
within,  or  of  some  property  in  salt  water ; 


and  the  interstices  being  gradually  filled 
up  with  sand  and  broken  pieces  of  coral 
washed  by  the  sea,  which  also  adhere,  a 
mass  of  rock  is  at  length  formed.  Future 
races  of  these  animalcules  erect  their 
habitations  upon  the  rising  bank,  and  die 
in  their  turn,  to  increase,  but  princi-pally 
to  elevate,  this  monument  of  their  won- 
derful labours."  He  says,  that  they  not 
only  work  perpendicularly,  but  that  this 
barrier  wall  is  the  highest  part,  and  gene- 
rally exposed  to  the  open  sea,  and  that  the 
infant  colonies  find  shelter  within  it.  A 
bank  is  thus  gradually  formed,  which  is 
not  long  in  being  visited  by  sea-birds ; 
salt-plants  take  root  upon  it,  and  a  soil 
begins  to  be  formed  ;  a  cocoa-nut,  or  the 
drupe  of  a  pandanus,  is  thrown  on  shore  ; 
land-birds  visit  it,  and  deposit  the  seeds 
of  slirubs  and  trees;  every  high  tide  and 
gale  of  wind  add  something  to  the  bank  ; 
the  form  of  an  island  is  gradually  assumed ; 
and,  last  of  all,  comes  man  to  take  pos- 
session. 

"  Every  one,"  saj's  Mr.  Darwin,  "  must 
be  struck  with  astonishment  when  he  first 
beholds  one  of  these  vast  rings  of  coral 
rock,  often  many  leagues  in  diameter, 
here  and  there  surmounted  by  a  low  ver- 
dant island  with  dazzling  white  shores, 
bathed  on  the  outside  by  the  foaming 
breakers  of  the  ocean,  and  on  the  inside 
surrounding  a  calm  expanse  of  water, 
which,  from  reflection,  is  of  a  bright  but 
pale  green  colour.  The  naturalist  will 
feel  this  astonishment  more  deeply  after 
having  examined  the  soft  and  almost  ge- 
latinous bodies  of  these  apparently  insig- 
nificant creatures ;  and  when  he  knows 
that  the  solid  reef  increases  only  on  the 
outer  edge,  which,  day  and  night,  is  lashed 
by  the  breakers  of  an  ocean  never  at 
rest." 

Coral  being  beautiful  in  form  and  co- 
lour, is  sought  after  for  purposes  of  orna- 
ment ;  and  its  fishery  or  gathering  gives 
employment  to  many  persons  in  the  Red 
Sea,  the  Persian  Gulf,  the  Mediterranean, 
and  other  places.  In  the  Straits  of 
Messina,  the  rocks  which  yield  coral  are 
from  about  350  to  650  feet  below  the  sur- 
face of  the  water.  The  coral  here  grows 
to  about  the  height  or  length  of  twelve 
inches,  and  requires  eight  or  ten  years  to 
come  to  perfection.  In  the  general  mode 
of  fishing  for  coral,  the  instrument  used 
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consists  of  two  heavy  beams  of  wood, 
secured  together  at  right  angles,  and 
loaded  with  stones  to  sink  them.  Hemp 
and  netting  are  attached  to  the  under 
side  of  the  beams,  to  the  middle  of  which 
is  secured  one  end  of  a  strong  rope,  by 
which  tlie  apparatus  is  let  down  from  a 
boat,  and  guided  to  the  spots  where  the 
coral  is  most  abundant.  The  branching 
form  of  the  coral  causes  it  to  become  en- 
tangled in  the  hemp  and  network,  by 
which  means  it  is  broken  off  from  the 
rock,  and  drawn  up  with  the  apparatus  to 
the  surface  of  the  water. 
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DOMESTIC   LIFE  AND  MANNERS 

OF  THE  ANCIENT  EGYPTIANS. 

The  Pyramids,  temples,  and  palaces  of 
Egypt  have  been  secured  by  their  massive 
strength  against  entire   destruction ;    but 
the  houses  were  built  of  perishable  mate- 
rials,  and  no  such  fortunate  accident   as 
that  which  preserved  Pompeii  has  enabled 
us  to  look  into  the  interior  of  an  ancient 
Egyptian  town.      We  search  in  vain  even 
for  foundations  in  many  places,  where  the 
former  existence  of  a  considerable  popula- 
tion is  clearly  proved  by  extensive  ceme- 
teries.    The  houses  were  built,  in  general, 
of  crude  brick,  and  they  have  either  fallen 
to    decay,    or   been    destroyed,    that  their 
materials     might     be    applied     to     other 
purposes.     At  Thebes,  the  blackened  re- 
mains of  the  foundations  bear    traces    of 
the  conflagrations  to  which,  from  the  time 
of    Cambyses    downward,    the    city    was 
exposed.     But  from  these,  though  we  may 
discover  the  strength  of  the  walls,  and  the 
size   of  the  lowest  apartments,  we  could 
gain  no  information  respecting  the  interior 
disposition   of  the  inhabited  part,  or   the 
height  to  which  the  house  was  raised,  and 
little  respecting  the  arrangement  of  the 
streets.     Fortunately  the  paintings  of  the 
sepulchres,  which   so   generally  relate  to 
domestic  life,  have  preserved  some  views 
of  the  houses  in  which  the  scenes  repre- 
sented were  carried  on.    Sir  Gardiner  Wil- 
kinson has    explored   the   remains   of  an 
ancient  town  near  Tel-Amarna,  which  he 
believes    to   be    Alabastron ;    and   though 
they  may  not  belong  to  very  remote  times, 
they  serve  to  enlarge  the  scanty  informa- 
tion which  we  derive  from  other  sources. 
Diodorus,  speaking  of  the  second  Busiris, 


whom   he   represents    as   the   founder   of 
Thebes,  says,  that  he  built  the  houses  of 
private  persons  some  with  four,  some  with 
five  stories.     In  the  historian's  age,  great 
part  of  Thebes  had  been  long  in  ruins,  and 
certainly  no  houses  existed  there  to  prove 
what  had  been  the  style  of  architecture  in 
the  mythic  reign  of  Busiris.     His  state- 
ment  is  probably  one  of  those  exaggera- 
tions, by  which  the  glory  of  this  ancient 
capital  was  magnified.     That  the   houses 
should  have  been  of  that  height  would  be 
inconsistent  with  what   Diodorus  himself 
tells  us  of  the  indifference  of  the  Egyp- 
tians to  the  magnitude  and  splendour  of 
their   dwellings;    it    is    contrary    to    the 
practice   of  the  East  in  all   ages,  and   to 
the  evidence  of  the  paintings.    From  these 
we  may  conclude  that  the  ordinary  plan 
of  an  Egyptian  house  comprehended  only 
a  single  story  besides  the  basement,  with 
a    terrace    on    the  roof,  open  or    covered, 
surrounded  by  a  balustrade,  or  battlement! 
In  hot  climates,  two  great  objects  in  the 
arrangement  of  houses   are  to    admit  air 
and  exclude  heat.     To  attain    the  latter, 
the  Egyptians  made  their  windows  small, 
and  their  apartments  lofty ;  and  for  venti- 
lation   it    is    probable    that    they    had   a 
contrivance   in   the   roof,  similar  to   that 
which   is  now   used   in    Egypt.     Houses 
which  stood  detached  and  enclosed  within 
a  wall  of  their  own,  had  an  ornamented 
garden   around   them,    such    as    we    have 
already  described.     Their  villas  were  still 
more  spacious,  comprehending   a  variety 
of  apartments,    and    had    frequently    the 
appendage  of  a  farm- yard.     The  walls  of 
the    principal   rooms   were    covered    with 
stucco,    and   ornamented   with   paintino-s. 
These  have  generally  perished  ;  but  from 
the  tombs  it  is  evident  that  the  Egyptians 
in  very  early  times   had   made  great  ad- 
vances in  house  decoration.     Their  walls 
and  ceilings  are  painted  in   a  variety  of 
patterns,  combining  elegance  of  form  with 
richness   of  colouring.      Many   of  them, 
even  of  very  early  kings,  exhibit  a  remark- 
able resemblance  to  those  which  we  see  in 
the  Mosaics  of  the    Romans,   and  which 
have   been    imitated   in    our   carpets    and 
floor-cloths.    What  is  called  the  Mseander, 
or  Greek  border,  appears  in  a  tomb  of  the 
eighteenth    dynasty.      The    resemblances 
are   so    numerous    and  so  striking,  as  to 
leave    no    doubt    that    the    Greeks    and 
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Romans  derived  from  Egypt  these  com- 
binations, the  artistic  excellence  of  which 
is  attested  by  the  circumstance  that  they 
please  as  much  at  the  present  day,  as  in 
the  remote  age  when  they  made  their  first 
appearance. 

The  tombs  contain  a  considerable  num. 
ber  of  specimens  of  Egyptian  furniture, 
but  they  are  usually  of  an  uncostly  kind  ; 
the  luxury  which  prevailed  is,  however,  suf- 
ficiently attested  by  the  paintings.     Com- 
pared with  modern  houses,  those  of  Egypt, 
indeed,    would    seem    scantily    furnished; 
tliey  had  neither  curtains,  nor  carpets,  nor 
jnirrors,  nor  the  elegant  apparatus  of  book- 
shelves,    chiffoniers     and    writing-desks, 
which     literary    habits    have     introduced 
among  us.    Musical  instruments,  too,  were 
not  with  them  part  of  the  furniture.  Stands 
for  flowers,  vases  of  perfume,  andeven  altars 
for  the  reception  of  offerings  which  were 
not   to   be  consumed  by  fire,  appear  fre- 
quently in  representations  of  the  interior 
s^cenes  of  Egyptian    life.     Besides    these, 
tables,  chairs,  and  couches  were  the  prin- 
cipal articles  which  their  rooms  cGntained, 
and  these  in  wealthy  houses  were  made  of 
costly  materials,  elaborately  wrought  and 
polished.      Their    forms    display    freedom 
and  elegance  ;  some  of  them,  as  the  imita- 
tion of  the  legs  and  feet  of  animals,  have 
been  perpetuated  to  the  present  day  in  the 
workmanship  of  the  corresponding  pieces 
of  furniture.     The    thrones    or    chairs   of 
state,  which  are  pictured  in  the  tombs  of 
the  kings,  were  richly  gilt    and  painted, 
and  luxuriously  cushioned  ;  the  back  bends 
with  an  easy  and  graceful  curve ;  the  head 
of  a  lion,  or  the  entire  figure,  forms   the 
arm  ;   the  sides  are  occupied  with  emblem- 
atical  devices,    or   the    representation    of 
captives  bound  beneath  the  throne  of  the 
sovereign.     The   footstools  and  seats    are 
also  richly  carved  and  covered,  and  e^diibit 
the  enemies  of  Egypt  in  the  same  humi- 
liating posture.     When  the  Egyptians  re- 
clined on  couches  which  had  no  back  or 
scroll  at  the  end   for  the  support  of  the 
head,  its  place  was  supplied  by  a  semi- 
circle of  polished  wood  upon  a  stand,  on 
which  the  head  was  rested.     In  that   cli- 
mate the  contact  of  the  head  during  the 
day  with  a  soft  pillow  would  have  been 
intolerable,  and  this  substitute  continues 
to   be    used    among    the    Nubian    tribes. 
Whatever   may   be    said    of  the    stiffness 


and  uniformity  of  Egyptian  style  when 
employed  on  sacred  subjects,  the  artists 
displayed  a  sense  of  beauty  and  grace, 
where  they  were  not  lettered  by  religious 
or  conventional  restrictions,  which  places 
them  above  all  ancient  nations  except  the 
Greeks. 

The    Egyptians,    like    the    Greeks     in 
Homer's   time,   and  the    Israelites,    till   a 
late  period  of  the  monarchy,  sat  at  meat 
instead  of  reclining.     The   Greeks  sat  in 
chairs,  but  the  Egyptians  on  the  ground, 
with  the  legs  bent  beneath  them,  or  on  a 
very  low  stool,  sometimes  only  a  mat  or  a 
carpet.      The   dishes,  therefore,  would  be 
placed  on    a  table    slightly    raised    above 
the  floor,  as  now  practised  in  the  East,  or 
served    round    to    each    guest.       Neither 
knives  nor  forks  were  in  use,  but  spoons 
for    eating   and   ladles    for    helping    have 
been  found.    At  entertainments,  the  guests, 
who  were  of  both  sexes,  were  anointed  by 
the  attendants  before  the  feast  began,  and 
flowers  were  placed  on  their  heads,  around 
their  necks,   and  in  their  hands.      From 
the    history    of  Joseph    we    learn  that  at 
Pharaoh's  court  it  was  the  business  of  a 
chief  of  the  culinary   department  to  pre- 
pare pastry  for  the  monarch's  table  ;  and 
the   monuments    prove    that  it  was  made 
with    great    care,    and    fashioned    into    a 
variety  of  elegant  forms.     Except  in  this 
respect,  the  Egyptian  cookery  appears  to 
have    been   simple — flsh,   beef,  and  goose 
being  the  chief  articles  of  food.     Gazelles 
and  kids  are  also  seen  in  the  hands  of  the 
cooks,  preparing  for  the  table.     The  wine 
and  water  were  placed  in  porous  jars,  and 
the  process  of  evaporation  by  which  they 
were  cooled  was  promoted  by  their  being 
fanned.     The  water  of  the  Nile  was  puri- 
fied probably  by  mixing  paste  of  ahnonds 
with  it,  according  to  the  present  practice. 
Music    accompanied    the    feast ;    and    the 
Egyptians,    like    the    Greeks,    ai)pear   to 
have   amused  themselves  with   gymnastic 
performers  and  jugglers,  and  the  antics  of 
,  dwarfs  and  deformed  persons.     With  what 
j  religious   rites    their   more    solemn  feasts 
I  were  inaugurated  we  do  not  know  ;  in  the 
!  Ptolemaic  times  royal  banquets  appear  to 
!  have  been  introduced   by  prayers  for  the 
I  welfare  of  the  king  and  the  prosperity  of 
I  the    kingdom.      At   the    close    of    feasts 
j  among  the  wealthier  classes,  according  to 
:  Herodotus,  a  figure  of  a  mummy  elabo- 
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rateiy  painted  and  gilded,  a  cubit  in 
length,  was  carried  round  by  an  attendant, 
who  thus  addressed  the  guests  :  "  Looking 
on  this,  drink  and  enjoy  thyself;  for  such 
shall  thou  be  when  thou  art  dead."  This 
sounds  like  an  Epicurean  exhortation  to 
the  enjoyment  of  life;  the  same  exhibition, 
however,  was  susceptible  of  a  moral  turn, 
such  as  Plutarch  gives  it.  "  The  skeleton," 
says  he,  "  which  the  Egyptians  appro- 
priately introduce  at  their  banquets,  ex- 
horting the  guests  to  remember  that  they 
shall  soon  be  like  him,  though  he  comes 
as  an  unwelcome  and  unseasonable  boon- 
companion,  is  nevertheless,  in  a  certain 
sense,  seasonable,  if  he  exhorts  them  not 
to  drink  and  indulge  in  pleasure,  but  to 
cultivate  mutual  friendship  and  affection 
and  not  to  render  life,  which  is  short  in 
duration,  long  by  evil  deeds."  This  by 
no  means  implies  that  the  Egyptians 
applied  it  to  such  a  purpose,  and  he 
elsewhere  speaks  of  the  custom,  like 
Herodotus,  as  designed  to  exhort  the 
guests  to  the  enjoyment  of  life. 

An  Egyptian  custom,  which  appeared 
to  Herodotus  very  remarkable,  was  that 
of  singing  a  song  in  honour  of  Maneros. 
As  he  introduces  the  mention  of  it  imme- 
diately after  the  carrying  round  of  the 
image,  and  as  Plutarch  expressly  says  that 
it  was  used  at  their  banquets,  it  is  proba- 
ble that  it  was  one  of  their  festive  customs. 
Who  Maneros  was  is  variously  explained. 
According  to  Herodotus,  he  was  the  only 
son  of  the  first  king  of  Egypt  (by  whom, 
perhaps,  Osiris,  not  Menes,  was  originally 
intended,)  and  had  died  an  untimely 
death.  As  the  same  strain,  under  the 
name  of  Linus,  was  sung  by  the  Greeks, 
and  under  some  other  name  by  the  Phoeni- 
cians in  their  own  country  and  in  Cyprus, 
it  is  evident  that  the  custom  of  singing  it 
cannot  have  originated  in  the  death  of  the 
only  son  of  Menes.  A  mythic  origin, 
from  some  circumstancewhich  was  equally 
interesting  to  the  feelings  of  all  those 
nations,  is  much  more  probable.  Plutarch 
says  Maneros  was  the  son  of  the  king  of 
Byblos,  involuntarily  killed  by  Isis  ;  and 
Linus  was  reputed  to  have  been  either  the 
son  of  Apollo,  killed  by  Hercules,  or  of 
Urania  killed  by  Apollo.  Sappho  con- 
ioined  Adonis  and  Linus  in  one  lamen- 
tation, whence  it  is  probable  that,  both 
were  personages  of  the  same  mythic  cha- 


racter. The  mourning  rites  which  made 
a  part  of  all  the  ancient  religions,  have  a 
primary  reference  to  autumn  and  winter, 
when  the  sun  appears  to  decline  in  vigour, 
and  be  preparing  for  extinction,  and 
vegetative  power  to  be  buried  in  the  earth. 
As  the  song  of  Maneros  was  the  most 
ancient  and  universal  among  the  Egyp- 
tians, it  was  natural  that  its  origin  should 
be  referred  to  the  history  of  their  first 
king.  As  the  Maneros  was  a  mournful 
strain,  its  use  at  banquets  harmonized 
well  with  the  exhibition  of  the  skeleton  or 
mummy  —  one  reminding  the  guests  ot 
the  transitory  life  of  man,  and  the  other 
of  the  short-lived  beauty  of  the  external 
world. 

It  has  been  generally  thought  tliat  com- 
mon life  had  a  very  grave  and  melancholy 
aspect  among  the  Egyptians,  who  were 
oppressed  and  impoverished  by  the  pre- 
dominance of  the  priesthood.  The  insight 
which  we  have  gained  into  their  interior 
life,  by  means  of  the  monuments,  has 
shown  that  this  was  by  no  means  the  case. 
It  is  true  that  they  had  no  theatre,  like  the 
Greeks,  no  circus,  like  the  Romans;  and 
that  their  public  religious  ceremonies 
were  not  diversified  by  exhibitions  of 
strength  and  skill,  of  musical  taste  and 
literary  ability,  like  the  great  panegyrics 
of  Greece.  But  the  life  of  the  people  was 
not  so  monotonous  as  it  has  been  supposed 
to  be.  We  find  in  the  grottoes  of  Beni- 
hassan,  not  only  representations  of  bodily 
contests,  which  were  probably  a  part  of 
the  military  training,  but  games  carried 
on  both  by  men  and  women,  which  are 
evidently  the  amusement  of  the  people. 
In  these  paintings  we  see  women,  gene- 
rally distinguished  by  a  cap,  from  the 
back  part  of  which  two  or  three  strings  of 
twisted  ribbon  depend,  playing  with  balls, 
sometimes  as  many  as  six  at  once,  and 
engaged  in  trials  of  strength,  which  ex- 
hibit flexibility  of  the  limbs  in  the  most 
extraordinary  degree.  They  make  an 
arch  of  their  inverted  bodies,  touching  the 
ground  with  the  feet  and  the  back  of  the 
head,  or  stand  on  the  head  with  the  heels 
in  the  air.  One  couple  are  performing  an 
evolution  which  is  still  common  with  chil- 
dren, locking  their  arms  together  behind, 
and  lifting  each  other,  or  rising  from  the 
ground,  by  brmgmg  tne  hands  and  feet  to 
meet.     In    these    feats    the    women    are 
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dressed  in  tight  pantaloons.  Among  other 
exercises  and  contests  two  men  are  seen 
playing  at  single-stick,  their  left  arms 
being  guarded  by  shields  of  wood  fast- 
ened with  straps  similar  to  those  which 
are  worn  in  Italy  at  the  present  day,  by 
the  players  at  pallone.  Another  game  is 
exhibited,  which  is  still  in  use  ;  a  man  is 
stretched  with  his  face  on  the  ground,  and 
two  others,  kneeling  over  him,  strike  him 
with  their  fists  ;  he  is  required  to  guess 
which  strikes  him,  and  if  he  names  the 
right  person,  the  striker  takes  his  place 
upon  the  ground.  Others  appear  to  be 
trying  which  can  fling  a  pointed  knife, 
so  as  to  enter  the  most  deeply  into  a  block 
of  wood,  or  raise  a  bag  of  sand  and  sus- 
tain it  the  longest  with  the  uplifted  arm. 
We  know  that  in  later  times  it  was  a 
common  recreation  of  the  Egyptians  to 
go  in  boats  upon  the  branches  of  the  Nile 
in  the  Delta,  or  the  lakes  which  it  forms 
as  it  approaches  the  sea,  and  spend  the 
day  in  festivity  under  the  shade  of  the 
Egyptian  bean,  which  grew  to  the  height 
of  many  feet.  Another  amusement  which 
they  practised  on  the  river  was  to  man 
boats,  and  rowing  them  rapidly,  to  hurl 
or  thrust  javelins  without  points  against 
each  other  as  they  passed.  Such  a  scene 
is  represented  in  one  of  the  oldest  monu- 
ments of  Egypt,  the  tomb  of  Imai  at 
Gizeh ;  and  one  of  the  parties  has  been 
thrown  into  the  river  by  the  shock.  In 
another  tomb  at  Kum-el-Ahmar,  we  see 
tables  with  refreshments  spread  upon 
them  for  the  use  of  the  parties  engaged 
in  the  mimic  contest.  The  young  men  of 
London  in  former  times  amused  them- 
selves with  similar  encounters  on  the 
Thames. 

Dice  have  been  found  at  Thebes,  marked 
in  the  modern  manner,  but  their  age  is 
uncertain.  Their  us:ie  must  have  been 
common  in  the  time  of  Herodotus,  since 
the  priests  represented  Khampsinitus  as 
playing  at  dice  with  Ceres ;  and  we  may- 
presume  that  they  would  not-  have  given 
their  myth  this  form,  had  they  known 
that  the  game  was  of  very  recent  intro- 
duction. We  do  not,  however,  find  any 
representation  of  it  among  the  monuments. 
The  account  which  Plutarch  gives  of  Mer- 
cury playing  at  dice  with  the  moon,  and 
winning  from  her  the  five  odd  days  of  the 
year,  is  evidently  a  fiction  of  later  times. 


and  therefore  furnishes  no  evidence  of  an 
ancient  usage.  But  it  appears  from  the 
monuments  that  a  game  answering  to  our 
draughts  was  in  use  in  very  remote  ages. 
Plato  attributes  the  invention  both  of  dice 
and  piaying-tables  to  the  Egyptians.  In 
one  of  the  grottoes  of  Benihassan  two 
men  appear  seated  on  the  ground  with  a 
low  table  before  them,  on  which  are  ar- 
ranged six  green  and  six  yellow  pieces,  all 
of  the  same  form,  with  which  they  are 
evidently  playing;  in  one  instance  the 
greens  and  yellows  are  arranged  in  lines 
before  the  respective  players,  in  the  other 
they  are  intermixed  alternately  through 
the  whole  length  of  the  board.  How  the 
board  was  divided  is  not  shown  either 
here  or  in  the  palace  of  Rameses  IV., 
at  Medinet  Abou,  where  the  king  appears 
seated,  and  playing  at  this  game  with 
a  female,  probably  a  royal  concubine, 
who  stands  before  him.  The  game  of 
mora,  played  by  the  ancient  Romans,  and 
with  such  passionate  eagerness  by  the 
modern  Italians,  was  practised  in  Egypt. 
The  tricks  of  the  juggler  also  afforded 
them  amusement ;  we  see  two  men  seated, 
with  four  inverted  cups  placed  between 
them,  and  it  is  evident  that  the  game  con- 
sisted in  guessing  beneath  which  of  the 
cups  some  object  was  concealed. 

The  vast  difference  between  ancient  and 
modern  times,  produced  by  language,  reli- 
gion, the  art  of  war,  the  improvements  in 
mechanics,  cause  them  at  first  sight  to 
seem  separated  by  a  gulf,  in  which  all 
transmissions  of  manners  and  customs  is 
lost.  This  is  especially  the  case  in  regard 
to  ancient  Egypt,  whose  peculiarities 
made  it,  even  to  the  Greeks  and  Romans, 
a  world  apart  from  their  own.  The  middle 
ages  produced  a  similar  apparent  disrup- 
tion between  the  Greek  and  Roman  world 
and  ours.  The  discovery  of  so  much  in 
Egyptian  life,  as  revealed  by  the  monu- 
ments, which  closely  resembles  our  own, 
restores  the  continuity  of  ages,  and  shows 
that  the  great  revolutions  which  change 
the  opinions  and  institutions  of  mankind 
and  transfer  power  and  civilization  to  dis- 
tant regions,  leave  imtouched  and  un- 
changed a  great  mass  of  the  human  race, 
among  whom  the  customs  of  daily  life  are 
perpetuated,  and  by  whose  mediation 
the  most  distant  times  and  coun?^»'"«s  are 
united. 
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CHAPTER  N\\\.— {continued). 

Even  v/hen  gases  are  separated  from  each  other  by  barriers,  which,  strictly  speaking-, 
^  are  not  porous,   the   same  phenomenon  takes  place.     Thus,  if  with  the 

finger,  we  spread  a  film  of  soap-water  over  the  mouth  of  a  bottle,  a,  and 
then  expose  it  under  a  jar  to  some  other  gas,  such  as  carbonic  acid,  this 
gas  percolates  rapidly  through  the  film,  and,  accumulating  in  the  bottle, 
distends  tlie  film  into  a  bubble,  as  represented  in  Fig.  46.  Meanwhile,  a 
little  atmospheric  air  escapes  out  of  the  bottle  through  the  film  in  the  op- 
posite direction. 

Fig.  46.  This  propensity  of  gases  to  diHuse  into  each  other  is  clearly  shown  by 

fining  a  bottle,  H,  Fig.  47,  with  a  very  light  gas,  as  hydrogen  ;  and  a  second 
one  C,  with  a  heavy  gas,  as  carbonic  acid,  and  putting  the  bottles  mouth  to 
mouth.  Diffusion  takes  place,  the  light  gas  descending  and  the  heavy 
one  rising  until  both  are  equally  commixed.  We  see,  therefore,  that 
this  property  of  gases  is  intimately  concerned  in  determining  the  consti- 
tution of  the  atmosphere,  which  is  made  up  of  different  substances,  some 
of  which  are  light  and  some  heavy — the  heavy  ones  not  sinking,  nor  the 
light  ones  ascending,  but  both  kept  equally  commixed  by  diffusion  into  £:^- 
each  other. 
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SECTION  II. — Hydrostatics  and  Hydraulics. 


CHx\PTER  IX. 

PROPERTIES    OF    LIQUIDS. 

Extent  and  Depth  of  the  Sea. — Its  Influence  on  the  Land. — Production  of  Fresh  Waters. — 
Relation  of  Liquids  and  Gases. — Physical  Condition  of  Liquids. — Different  Degrees  of 
Liqtiidity. — Florentine  Experiment  on  the  Compression  of  Water. — Oersted's  Experi- 
inents. — Compressibility  of  other  Liquids. 

Having  disposed  of  the  mechanical  properties  of  atmospheric  air,  which  is  the  type 
of  gaseous  bodies,  in  the  next  place  we  pass  to  the  properties  of  water,  which  is  the 
representative  of  the  class  of  Liquids. 

About  two-thirds  of  the  surface  of  the  earth  are  covered  with  a  sheet  of  water,  consti- 
tuting the  sea,  the  average  depth  of  which  is  commonly  estimated  at  about  two  miles. 
This,  referred  to  our  usual  standards  of  comparison,  impresses  us  at  once  with  an  idea 
of  the  great  amount  of  water  investing  the  globe ;  and,  accordingly,  imaginative  writers 
continually  refer  to  the  ocean  as  an  emblem  of  immensity. 

But,  referred  to  its  own  proper  standard  of  comparison — the  mass  of  the  earth — it  is 
presented  to  us  under  a  very  different  aspect.  The  distance  from  the  surface  to  the 
centre  of  the  earth  is  nearly  four  thousand  miles.  The  depth  of  the  ocean  does  not, 
therefore,  exceed  -^^^yth  part  of  this  extent:  and  astronomers  have  justly  stated,  that 
were  we  on  an  ordinary  artificial  globe  to  place  a  representation  of  the  ocean,  it  would 
scarcely  exceed  in  thickness  the  film  of  varnish  already  placed  there  by  the  manu- 
facturer. 
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In  this  respect  the  sea  constitutes  a  mere  aqueous  film  on  the  face  of  the  globe. 
Yet,  insignificant  as  it  is  in  reality,  it  has  been  one  of  the  chief  causes  engaged  in 
shaping  the  external  surface,  and  also  of  modelling  the  interior  to  a  certain  depth — 
for  geological  investigations  have  proved  the  former  action  of  the  ocean  on  regions 
now  far  removed  from  its  influence,  in  the  interior  of  continents;  and  also  its 
mechanical  agency  in  the  formation  of  the  sedimentary  or  stratified  rocks  which  are  of 
enormous  superficial  extents  and  often  situated  at  great  depths. 

Besides  the  salt  waters  of  the  sea,  there  are  collections  of  fresh  waters,  irregularly 
disposed,  constituting  the  different  lakes,  rivers,  &c.  The  direct  sources  of  these  are 
springs,  which  break  forth  from  the  ground,  the  little  streams  from  which  coalesce 
into  larger  ones.  But  the  true  source  of  all  our  terrestrial  waters  is  the  sea  itself. 
By  the  shining  of  the  sun  upon  it  a  portion  is  evaporated  into  the  air,  and  this,  carried 
away  by  winds  and  condensed  again  by  cold,  descends  from  the  atmosphere  as  showers 
of  rain,  which,  being  received  upon  the  ground,  percolates  until  it  is  stopped  by  some 
less  pervious  stratum,  and  flowing  along  this  at  last  breaks  out  wherever  there  is 
opportunity  in  the  low  grounds — thus  constituting  a  spring.  Such  streamlets  coalesce 
into  rivers,  which  find  their  way  back  again  to  the  sea,  the  point  from  which  they 
originally  came — an  eternal  round,  which  is  repeated  for  centuries  in  succession. 

From  these  more  obvious  phenomena  of  Nature  we  discover  a  relationship  between 
aerial  and  liquid  bodies — the  one  passing  without  difficulty  into  the  other  form — and, 
indeed,  many  of  the  most  important  events  around  us  depending  on  that  fact.  Expe- 
riment also  shows  that,  in  many  instances,  substances  which  under  all  common  circum- 
stances exist  in  the  gaseous  condition,  can  be  made  to  assume  the  liquid.  Thus,  car- 
bonic acid,  which  is  one  of  the  constituents  of  the  atmosphere,  can  by  pressure  be 
reduced  to  the  liquid  form,  and  can  even  be  made  to  a^ssume  that  of  a  solid.  The  main 
agents  by  which  such  transmutations  are  affected  are  cold  and  pressure. 

The  parts  of  liquids  seem  to  have  little  cohesion.  Viewing  the  forms  of  matter  as 
being  determined  by  the  relation  of  those  attractive  and  repulsive  forces  which  are 
known  to  exist  among  particles,  it  is  believed  in  that  now  under  consideration — the 
liquid — that  these  forces  are  in  equilibrio.  For  this  reason,  therefore,  the  particles  of 
such  bodies  move  freely  among  one  another ;  and  liquids,  of  themselves,  cannot 
assume  any  determinate  shape,  but  conform  their  figure  to  the  vessels  in  which  they 
are  placed.     Portions  of  the  same  liquid  added  to  one  another  readily  unite. 

Among  liquids  we  meet  with  what  may  be  termed  different  degrees  of  liquiditj^ 
Thus  the  liquidity  of  molasses,  oil,  and  water,  is  of  different  degrees.  It 
seems  as  though  there  was  a  gradual  passage  from  the  solid  to  this  state,  a 
passage  often  exhibited  by  some  of  the  most  limpid  substances.  Thus  alcohol,  when 
submitted  to  an  extreme  degree  of  cold,  assumes  that  partial  consistency  which  is 
seen  in  melting  beeswax,  yet  at  common  temperatures  it  is  one  of  the  most  mobile 
bodies  known.  So,  too,  that  compound  of  tin  and  lead  which  is  used  by  plumbers  as  a 
solder,  though  perfectly  fluid  at  a  certain  heat,  passes,  in  the  act  of  cooling,  through 
various  successive  stages,  and  at  a  particular  point  becomes  plastic  and  may  be 
moulded  with  a  cloth. 

If  a  quantity  of  atmospheric  air  is  pressed  upon  by  any  suitable  contrivance,  it 
shrinks  at  once  in  volume.  We  have  already  proved  this  phenomenon  and  determined 
its  laws.  If  water  is  submitted  to  the  same  trial,  the  result  is  very  different — it  refuses 
to  yield  :  for  this  reason,  inasmuch  as  the  same  fact  applies  to  the  whole  class,  liquids 
are  spoken  of  as  incompressible  bodies. 

It  was  at  one  time  thought  that  the  experiment  of  the  Florentine  academicians,  who 
filled  a  gold  globe  with  v/ater,-  and  on  compressing  it  with  a  screw  found  the  water 
ooze  through  the  pores  of  the  gold,  proved  completely  the  incompressibility  of  that 
liquid.*     But  more  recent  experiments  have  shown,  beyond  all  doubt,  that  liquids  are 


*  The  expenmeut  alluded  to  by  Professor  Draper  was  performed  at  the  Academy  Del  Cimento,  in 
Florence,  more  than  two  centuries  ago,  and  is  now  generally  adduced  to  prove  the  porosity  of  gold 
in  common  with  all  other  bodies. — W.  T.  K. 
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compressible,  though  in  a  less  degree  than  gases.  Thus, 
it  is  a  common  experiment  to  lower  a  glass  bottle,  filled 
with  water  and  carefully  stopped  with  a  cork,  into  the 
sea.  On  raising  it  again  the  cork  is  often  found  forced 
in,  and  the  water  is  imiformly  brackish.  But  in  a  more 
exact  manner  the  fact  can  be  proved,  and  even  the 
amount  of  compressibility  measured,  by  CErsted's 
machine.  This  consists  of  a  strong  glass  cylinder, 
a  a,  Fig.  48,  filled  with  water,  upon  which  pressure  can 
be  exerted  by  a  piston  driven  by  a  screw,  b.  When  the 
screw  is  turned  and  pressure  on  the  liquid  exerted,  it 
contracts  into  less  dimensions,  but  at  the  same  time  the 
glass,  a  a,  yielding,  distends,  and  the  contraction  of  the 
^^^^^^  water   becomes  complicated  with  the  expansion  of  the 

,,^  >^^^^^      glass  in  which  it  is  placed.  ^^ „^^. 

^^^^ — ^        To  enable  us  to  get  rid  of  this  difficulty,  the  instru-      '"^^ll^S 

Fig.  48.  ment,  Fig.  48,  is  nnmersed  in  ,the  cyhnder  of  water,  as         Fig-  49. 

seen  at  Fig.  49.  This  consists  of  a  glass  reservoir,  e,  prolonged  into  a  fine  tube,  e  f, 
with  a  scale,  .r,  attached  to  it.  The  reservoir  and  part  of  the  tube  are  filled  with  water, 
and  a  little  column  of  quicksilver,  x,  is  upon  the  top  of  the  water,  serving  to  show  its 
position.  On  one  side  there  is  a  gauge,  d,  partially  filled  with  air.  It  serves  to  measure 
the  pressure. 

Now  when  the  instrument,  Fig.  48,  is  put  in  the  cylinder  in  the  position  indicated 
in  Fig.  49,  and  pressure  made  by  the  screw,  h,  it  is  clear  that  the  water  in  the 
reservoir  will  be  compressed,  and  the  glass  which  contains  it  being  pressed  upon 
equally,  internally  and  externally,  will  yield  but  very  little.  Making  allowance, 
therefore,  for  the  small  amount  of  compression  which  the  glass  thus  equally  pressed 
upon  undergoes,  we  may  determine  the  compressibility  of  the  water  as  the  force  upon 
it  varies.  It  thus  appears  that  water  diminishes  ■g^^-Qo'  part  of  its  volume  for  each 
atmosphere  of  pressure  upon  it.  In  the  same  way  fhe  compressibility  of  alcohol  has 
been  determined  to  be  ij^Iqq 


CHAPTER  X. 

THE    PRESSURE    OF    LIQUIDS, 

Divisions  of  Hydrodijnamics. — Liquids  seek   their  own  Level. — Equality  of  pressure. — Case 
of  different  Liquids  pressing  against  each  other. — General  Law  of  Hydrostatics. — Hydro- 
static Paradox. — Laiv  for  Lateral  Pressures. — Listantaneous  communication  of  Pressure. 
— Braniah's  Hydraulic  Press. 
To   the   science  which  describes   the  mechanical  properties  of  liquids  the   title  of 

Hydrodynamics*  is  applied.     It  is  divided  into    two  branches,  Hydrostatics  f   and 

Hydraulics.^     The  former  considers  the  weight  and  pressure  of  liquids,  the  latter  their 

motions  in  canals,  pipes,  &c. 

*  From  the  Greek  udor  ("Yowp)  water,  and  duna'inis  (Avvauig)  power.  [Hydrodjaiamics  is 
the  science  which,  applies  the  principles  of  Dynamics,  to  determine  the  conditions  of  motion  and 
rest  in  fluid  bodies,  and  is  divided  into  four  parts,  according  ar?  fluids  are  incompressible  or  elastic, 
and  according  as  their  equilibrium  or  their  motion  is  considered.] — Playjair's  "Natural  Fhilosophi/." 
3rd  Mition,  Vol.  1,  p.  168. 

t  From  the  Greek  udor  r'Ydcop)  water,  and  stasis  CZrdaLQ)  standing.  [By  hydrostatics  is  com- 
monly understood  that  part  of  natural  philosophy  which  considers  the  equilibrium  and  pressure 
of  fluids  in  general,  tliough  that  word  seems  to  be  restrained  to  water,  which  is  a  particular 
fluid,  and  the  most  obvious  of  all  fluids ;  and  by  means  of  which  we  shall  make  out  most  of 
our  following  conclusions.  j—Cofes's  Hydrostoikal  and  Pmumatical  ledicres. 

t  From  the  Greek  udor  ("T^wp)  water,  and  aulas  (\vXdg)  ^  pip«  oi^'  tube.  [Hydraulics  is  that 
branch  of  natural  philosophy  which  treats  of  the  motions  of  liquids,  the  laws  by  which  they  are 
regulated,  and  the  effects  they  produce  ]—Brande's  "  Dictionary  oj  Science,  Literature,  and  Art,"  l&t. 
Edition,  'p.  570.  '  , 
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A  liquid  mass  exposed  without  any  confinement  to  the  action  of  gravity  would 
spread  itself  into  one  continuous  superficies,  for  all  its  parts  gravitate  independently 
of  one  another,  each  part  pressing  equally  on  all  those  around  it,  and  being  pressed  on 
equally  by  tliem. 

A  liquid  confined  in  a  receptacle  or  vessel  of  any  kind  conforms  itself  to  the  solid 
walls  by  which  it  is  surrounded,  and  its  upper  surface  is  perfectly  plane,  no  part  beino- 
higher  than  another.  This  level  of  surface  takes  place  even  when  different  vessels  com- 
municating with  each  other  are  used.  Thus,  if  into  a  glass  of  water  we  dip  a  tube,  the 
upper  orifice  of  which  is  temporarily  closed  by  the  finger,  but  little  water  will  enter, 
owing  to  the  impenetrability  of  the  air;  but,  as  soon  as  the  finger  is  removed,  the  liquid 
instantly  rises,  and  finally  settles  at  the  same  level  inside  of  the  tube  that  it  occupies  in 
the  glass  on  the  outside. 

This  result  obviously  depends  on  the  equality  of  pressure  just  referred  to,  and  it  is 
perfectly  independent  of  the  form  or  nature  of  the  vessel.  If  we  take  a  tube  bent  in 
the  form  of  the  letter  U,  and  closing  one  of  its  branches  with  the  finger,  pour  water 
into  the  other,  as  soon  as  the  finger  is  removed  the  liquid  rises  in  the  empty  branch, 
and,  after  a  few  oscillatory  movements,  stands  at  the  same  level  in  both. 

If  one  of  the  branches  of  such  a  tube  is  much  wider  than  the  other,  the  same  result 
still  ensues.     Thus,  as  in  Fig.  50,  we  might  have  a  reser- 
voir, A  F,  exposing  an  area  of  ten,  or  a  hundred,  or  ten 
Aj'jm^    'ID     thousand  times  that  of  a  tube  rising  from  it,  B  G  C  H  ; 
"^^  but  in  the  latter  a  liquid  would  rise  no  higher  than  in  the 

former,  both  being  at  precisely  the  same  level,  A  D,  We 
perceive,  therefore,  from  such  an  experiment,  that  the 
pressure  of  liquids  does  not  depend  on  their  absolute 
weight,  but  on  tlieir  vertical  altitude.  The  great  mass  of 
liquids  contained  in  A  exerts  no  morepressiu'e  on  C  than 
would  a  smaller  mass  contained  in  a  tube  of  the  same 
dimensions  as  C  itself. 

A  variation  of  this  experiment  will  throw  much  light 
upon  the  subject.  Instead  of  using  one,  let  there  be  two 
liquids,  of  which  the  specific  gravities  are  diiferent.  Put 
one  in  one  of  the  branches  of  the  tube,  ah  c,  Fig.  -51,  and 
the  other  in  the  other.  Let  the  liquids  be  quicksilver  and 
water.  It  will  be  found,  under  these  circumstances,  that  the  water  does 
not  press  the  quicksilver  up  to  its  own  level,  but  that,  for  every  thirteen 
and  a  half  inches  vertical  height  that  it  has  in  one  of  the  branches  the 

Of  course,  as  they  communicate  through  the 


!  i 
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Ym.  51. 
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_  Fig.  50 

quicksilver  has  one  inch  in  the  other. 

liorizontal  branch,  b,  the  quicksilver  must  press  against  the  water  as  strongly  as  the 
water  presses  against  it ;  if  it  did  not,  movement  would  ensue.  And  such  experiments, 
therefore,  prove  that  it  is  the  principle  of  equality  of  pressures  which  determines  liquids 
to  seek  their  own  level. 

From  this  it  therefore  appears  that  a  liquid  in  a  vessel  not  only  exerts  a  pressure  upon 
the  bottom  in  the  direction  in  which  gravity  acts,  but  also  laterally  and  upward. 

From  what  was  proved  by  the  experiment  represented  in  Fig.  50,  it  follows  that  these 
pressures  are  by  no  means  necessarily  as  the  mass,  but  in  proportion  to  the  vertical 
height.  If  one  hundred  drops  of  water  be  arranged  in  a  vertical  line,  the  lowest  one 
will  exert  on  the  surface  on  which  it  rests  a  pressure  equal  to  the  weight  of  the  whole. 
And  from  such  considerations  we  deduce  the  general  rule  for  estimating  the  pressure 
a  liquid  exerts  upon  the  base  of  a  vessel.  "  Multiply  the  height  of  the  fiuid  by  the 
area  of  the  base  on  which  it  rests,  and  the  product  gives  a  mass  which  presses  with 
the  same  w^eight." 

Thus,  in  a  conical  vessel,  E  C  D  F,  Fig.  52,  the  base,  C  D,  sustains  a  pressure 
measured  by  the  colunm  A  B  C  D.  For  all  the  rest  of  the  liquid  only  presses  on 
A  B  C  D  laterally,  and  resting  on  the  sides  E  C  and  F  D,  cannot  contribute 
anything  to  the  pressure   on  the  base,  C  D.     But   in    a    conical    vessel,    E  C   D   F, 
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fact  that  the  actual  pressure  of    p^ffTPrTr^TTrri^p 
dependent  on  its  vertical  heicrht       ^*— .^ — . — i—— ^ 


i^]fr. 


Fig  53,  the  pressure   on  A  B  is  measured  by  A  15  C  D,  as    before  ; 

portions  of  the   liquid,   not  resting  upon 

the  sides,  press  also  upon  the  bottom,  E  F, 

— and  the   result,   therefore,   is  the  same 

as  if  the  vessel  were  filled  throughout  to 

the  height  C  D. 

This  law  is  nothing  more  than  an  expres- 
sion of  the 

a  liquid  is  depc 

and  the  area  of  its  base.     Its  applications  ^*^'-  ^'^•■ 

give  rise  to  some  singular  results.  Thus,  the  hydrostatic  bellows  consists  of  a  pair  of 
boards,  A,  Fig.  54,  united  together  by  leather,  and  from  the  lower  one  there  rises  a 
tube  e  B  e,  ending  in  a  funnel-shaped  termination,  e.  If  heavy- 
weights are  put  upon  the  upper  board,  or  a  man  stands  upon  it,  by 
pouring  water  down  the  tube  the  weight  can  be  raised.  It  is 
immaterial  how  slender  the  tube,  and,  therefore,  how  small  the 
quantity  of  water  it  contains,  the  total  pressure  resulting  depends 
on  the  area  of  the  bellows-boards,  multiplied  by  the  vertical  height 
of  the  tube. 

Theoretically,  therefore,  it  appears  that  a  quantity  of  water, 
however  small,  can  be  made  to  lift  a  weight  however  great — a 
principle  sometimes  spoken  of  as  the  Hydrostatic  Paradox. 

But  liquids  exert  a  pressure  against  the  sides,  as  well  as  upon 
the  bases  of  the  containing  vessel — the  force  of  that  pressure 
depending  on  the  height.  The  law  for  estimating  such  pressure  is, 
"  the  horizontal  force  exerted  against  all  the  sides  of  a  vessel  is 
found  by  multiplying  the  sum  of  the  areas  of  all  the  sides  into  a 
height  equal  to  half  that  at  which  the  liquid  stands." 

When  bodies  are  sunk  in  a  liquid,  the  liquid  exerts  a  pressure 
which  depends  conjointly  on  the  surface  of  the  solid  and  the  depth 
to  which  Its  centre  is  sunk.  Thus,  if  into  a  deep  vessel  of  water 
we  plunge  a  bladder,  to  the  neck  of  which   a  tube  is  tied,  the  bladder  and  part  of  tlie 

tube  being  filled  with  coloured  water,  it  will  be  seen,  as 
j#T n^  the  bladder  is   sunk,  that  the  coloured  water  rises  in 

"""■      "*'  A  pressure  exerted  against  one  portion  of  a  liquid 

is  instantly  communicated  throughout  the  whole  mass, 
i^2r  e^  each   particle  transmitting  the  same  pressure  to  those 

around.  A  striking  illustration  of  this  is  seen  when  a 
Prince  Rupert's  drop  is  broken  in  a  glass  of  water, 
the  glass  being  instantly  burst  to  pieces. 

Bramah's  press,  or  the  hydrostatic  press,  is  an  illus- 
tration of  the  principle  developed  in  this  lecture — that 
every  particle  of  a  fluid  transmits  the  pressure  it 
receives,  in  all  directions,  to  those  around.  It  consists 
of  a  small  metallic  forcing-pump,  a,  Fig.  55,  in  which 
a  piston  s,  is  worked  by  a  lever,  c  b  d.  This  little  pump  communicates  with  a  strong 
cylindrical  reservoir.  A,  in  which  a  water-tight  piston,  S,  moves,  having  a  stout  flat 
head,  P,  between  which  and  a  similar  plate,  R,  supported  in  a  frame,  the  substance  to 
be  compressed,  W,  is  placed.  The  cylinder  A,  and  the  forcing-pump,  with  the  tube 
communicating  between  them,  are  filled  with  water,  the  quantity  of  which  can  be 
increased  by  working  the  lever,  d.  Now  it  is  obvious  that  any  force,  impressed  upon 
the  surface  of  the  water  in  the  small  tube,  a,  will,  upon  the  principles  just  described, 
be  transmitted  to  that  in  A,  and  the  piston,  S,  will  be  pushed  up  with  a  force  Avliich  is 
proportional  to  its  area,  compared  with  that  of  the  piston  of  the  little  cylinder,  a.  If  itJ^ 
area  is  one  thousand  times  that  of  the  little  one,  it  will  rise  vv^ith   a  force  one  thousand 


Fig.  54. 


Fiff.  55. 
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times  as  great  as  that  with  which  the  little  one  descends — the  motive  force  applied  at  d, 
moreover,  has  the  advantage  of  the  leverage,  in  proportion  as  c  d  is  greater  than  c  6. 
On  these  principles  it  may  be  shown  that  a  man  can,  without  difficulty,  exert  a  com- 
pressing force  of  a  million  of  pounds  by  the  aid  of  such  a  machine  of  comparatively 
small  dimensions. 


CHAPTER  XL 

SPECIFIC    GRAVITY. 

Definition  of  the  term. — The  Standards  of  Comparison. —  Method  for  Solids. — Case  when  the 
Body  is  Lighter  than  Water. — Method  for  Liquids  by  the  Thousand-Grain  Bottle. — 
Effects  of  Temperature. — Standards  of  Temperature. — Other  Methods  for  Liquids. — 
Method  for  Gases. — Effects  of  Tempei'ature  and  Pressure. — The  Hydrometer  or  Areometer. 

By  the  specific  gravity  of  bodies  we  mean  the  proportion  subsisting  between  absolut^ 
weights  of  the  same  volume.  Thus,  if  we  take  the  same  volume  of  water  and  copper* 
one  cubic  inch  of  each,  for  example,  we  shall  find  that  the  copper  weighs  8*6  times  as 
much  as  the  water:  and  the  same  holds  good  for  any  other  quantity,  as  ten  cubic  inches 
or  one  cubic  foot.  When  of  the  same  volume  the  copper  is  always  8'6  times  the  weight 
of  the  water. 

Specific  gravity  is,  therefore,  a  relative  affair.  We  must  have  some  substance  with 
which  others  may  be  compared.  The  standard  which  has  been  selected  for  solids  and 
liquids  is  water ;  that  for  gases  and  vapours,  atmospheric  air. 

When  we  speak  of  the  specific  gravity  of  a  substance  which  is  of  the  liquid  or  solid 
kind,  we  mean  to  express  its  weight  compared  with  the  weight  of  an  equal  volume  of 
water.  Thus,  the  specific  gravity  of  mercury  is  13*5;  this  is  to  say,  a  given  volume  of 
it  would  weigh  13 "5  times  as  much  as  an  equal  volume  of  water.* 

A  TABLE    OF  THE    MEAN  SPECIFIC    GRAVITIES  OF  VARIOUS  BODIES,  AT  A  TEMPERATURE 

OF  60°  FAHRENHEIT. 


1.  Solids. 

Platina,  laminated 

-^ purified    . .   

Gold,  cast 

hammered 

standard,  22  carats 

Mercuiy,  solid 

Lead,  cast 

Silver,  hammered 

cast    

Sulphuret  of  Mercury  . . 

Bismuth,  cast 

Copper,  cast 

Brass,  wire  . .    

cast    


22-069 

19-500 

19-258 

19-301 

17-486 

13-610 

11-352 

10-510 

10-474 

]  0-000 

9-822 

9-788 

8-544 

■  8-395 

7-833 

7-816 

7-807 

7-788 

7-207 

7-291 

7-190 

6-850 

6-702 

5-8843 

4-800 

4-430 
4-283 
4-188 
4-ClO 
3-536 
3-531 
Diamond  . . ,'. 3-521 


Steel,  soft 

tempered 

Nickel,  cast 

Iron,  malleable    

cast    

Tin,  cast    

''"ic,  ca"*- 

Manganese 

Antimony 

Arsenic 

Natural  Magnet 

Ponderous     Spar     (Sul- 
phate of  Barytcs) 

Oriental  Ruby 

Bohemian  Garnet 

Oriental  Topaz 

Brazilian  Topaz 

Ruby 


Fluor  Spar    

Marble,  Parian  white 
Carrara  white . 


Rock  Crystal 

Flint  ./. 

Selenite     (Sulphate      of 

Lime) 

Common  Salt 

Sulphur,  native 

Plumbago,  or  Black  Lead 

Ivory  

Phosphorus 

Lignum  Vitse  

Coal    

Jet 

Coral 

Ebony    

Oak,  'heart  of,  60  years 

felled 

Pitch 

Rosin 

Mahogany ^- , . 

Amber   

Brazil  Wood 

Beeswax    

Butter    

Logwood    

Asli  (dry) 

Phimtree  (dry)    

Elm  (dry") 

Oak(dry) 

Yew    

Crabtree    

)  Beech  (dry) 


3-181 

2-837 
2-716 
2-653 
2-594 

2-322 
2-130 
2-033 
1-860 
1-820 
1-770 
1-327 
1-270 
1-238 
1-210 
1-177 

1-170 
1-150 
1-100 
1-063 
1-040 
1-031 
0-955 
0-940 
0  913 
0-838 
0-826 
0-801 
0-800 
0-700 
0-700 
0-700 


Walnut-tree  (diy) 0-650 

Cedar 0-613 

Willow  0-585 

Fir 0-580 

Poplar  0-383 

Cork 0-270 

2.  Fluids. 

Mercury,  fluid 13-568 

Oil  of  Vitriol  (Sulphuric 

Acid) 1-840 

Nitric  Acid  (highly  con- 
centrated)   1-583 

(AquaFortis)  1-271 

Hoi^;?y    1-450 

Hydrochloric  Acid  (Spirit 

of  Salt).. 1-194 

Human  Blood 1  -054 

Milk,  Cows' 1-032 

Sea-water 1-030 

Serum  of  Human  Blood  1  -030 

Ale 1-028 

Vinegar 1-026 

Tar 1015 

Water l-OOO 

Distilled  Water 0  -993 

Oil  of  Aniseed     0-986 

Linseed  Oil 0-932 

Brandy ■ 0  927 

Proof  Spirit 0-916 

Olive  Oil 0-913 

Oil  of  Tui-peutine 0-870 

Alcohol 0-794 

W.  T.  K. 
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3.    Gases  and  Vapours,  that 
OF  Atmospheric  Air  being  1. 

Atmospheric  Air    I'OOO 

Animoniacal     0"590 

Carbonic  Acid 1*527 

Oxide    0-972 

Carburetted  Hydrogen..  0*972 

Chlorine    2-500 

Chlorocai'bonous  Acid  . .  3-472 


Chloroprussic  Acid    ....  2-152 

Cyanogen 1*805 

Enchlorine    2*440 

Fluoboric  Acid    3-371 

Fluosilicic  Acid 3*632 

Hydriodic  Acid 4-340 

Hydrogen 0-069 

Nitric  Oxide    1  *041 

Nitrogen   0*972 

Nitrous  Acid    2*63S 


Nitrous  Oxide 1*527 

Oxygen l-lll 

Phosphuretted     Hydro- 
gen   0-902 

Sub-carburetted  Hydro- 
gen    0  '555 

Sub-phosphuretted    Hy- 
drogen      0*972 

Sulphuretted    Hydi-ogen  0*186 

Sulphurous  Acid    2-222 


BroMde's  Dictionary  of  Science,  Literature,  and  AHs,  1842.  p.  529. 

Apparently  the  simplest  way  for  the  determination  of  specific  gravities  of  solids, 
would  be  to  form  samples  of  a  uniform  volume  ;  as,  for  instance,  one  cubic  inch. 
Their  absolute  weight,  as  determined  by  the  balance,  would  be  their  specific  gravities. 

But  in  practice  so  many  difficulties  would  be  encountered  in  such  a  process,  that  its 
results  would  not  furnish  us  with  accurate  information,  whereas  the  principles  of 
hydrostatics  furnish  us  with  far  more  accurate  means  for  resolving  such  problems. 

To  determine  the  specific  gravity  of  a  solid  body,  it  is  to  be  weighed  first  in  air  and 
then  in  water.*  In  tlie  latter  instance  it  will  weigh  less  than  in  the  former,  because  it 
displaces  a  quantity  of  the  water  equal  to  its  own  volume,  and  this  deficit  in  weight  is 
the  weight  of  the  water  so  displaced.  The  weight  in  air  and  the  loss  in  water  being  thus 
determined,  to  find  the  specific  gravity,  **  Divide  the  weight  in  air  by  the  loss  in  water, 
and  the  quotient  is  the  specific  gravity. 

*•  If  the  body  be  lighter  than  water,  there  must  be  affixed  to  it  some  substance  suffi- 
ciently heavy  to  sink  it,  the  weight  of  which,  and  also  its  loss  of  weight  in  water,  are 
previously  known.  Deduct  this  weight  from  the  loss  of  the  bodies  when  immersed 
together,  and  divide  the  absolute  weight  of  the  light  body  by  the  remainder;  the  quo- 
tient gives  the  specific  gravity." 

For  the  determination  of  the  specific  gravity  of  liquids  several  methods  may  be 
resorted  to.  One  of  the  most  simple  is  by  the  thousand-grain  bottle.  This  consists 
of  a  light  glass  flask,  the  stopper  of  wliich  is  also  of  glass,  with  a  fine  perforation 
through  it.  AVhen  che  bottle  is  filled  with  distilled  water,  and  the  stopper  inserted  in 
its  place,  any  excess  of  liquid  is  forced  through  the  perforation,  and  the  bottle,  on  being- 
weighed,  should  be  found  to  contain  one  thousand  grains  of  the  liquid  exactly. 

If  any  other  liquid  be  in  like  manner  placed  in  this  bottle,  by  merely  ascertaining  its 
vv^eight  we  at  once  determine  its  specific  gravity.  Thus,  if  it  be  filled  with  oil  of  vitriol 
or  muriatic  acid,  it  will  be  found  to  hold  1,845  grains  of  the  former  and  1,210  of  the 
latter.  Those  numbers,  therefore,  represent  the  specific  gravities  of  the  bodies  respec- 
tively. 

This  instrument  enables  us  to  illustrate,  in  a  very  satisfactory  manner,  the  effect  of 
temperature  on  specific  gravity.  It  has  been  said  that  the  thousand-grain  bottle  is  so 
called  from  its  containing  precisely  one  thousand  grains  of  water;  but  very  superficial 
consideration  satisfies  us  that  this  can  only  be  the  case  at  a  particular  temperature. 

*  To  find  the  specific  gravity  of  bodies. 

1.  If  it  be  a  solid  hoO.ij,  lieavier  than  water,  weigh  it  exactly,  first  in  air  and  then  in  water,  or 
some  fluid  whose  specific  gravity  you  know;  and  let  the  absolute  weight  of  the  body  =  A,  the 
weight  of  the  body  in  water,  &c.  =  B,  the  specific  gravity  of  water,  &c.  =  C,  the  specific  gravity  of 

A 
the  body  =  D.    Then  will  D  =  \_^ C,  the  specific  gravity  of  the  body. 

2.  For  a  solid  body,  lighter  than  icater.  Take  any  piece  of  metal,  and  tie  it  to  a  piece  of  the  light 
body,  so  that  the  compound  may  sink  in  water ;  and  putting  A,  C,  D,  as  in  No.  1,  and  E  =  weight 

AC 
of  the  metal  in  water,  F  =  weight  of  the  compound  in  water.   Then,  D  =  \  ^■g_p  the  specific  gravity 

of  the  light  body. 

3.  For  a  jivAd.     Take  a  solid  body  of  known  specific  gravity,  which  will  sink  in  the  fluid,  and 

A-B 
putting  the  same  letters  as  in  No.  1 ;  then  will  C  — r-'D,  the  specific  gravity  of  the  fluid. 

—Tlie  Principles  of  Mechanics,  by  William  Emerson,  with  Notes  by  G.  A.  Smeaton.  1836. 
pp.  115,  116. 
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Suppose  tlie  bottle  is  of  such  dimensions  that  at  60°  Fahrenheit  it  contains  exactly  one 
thousand  grains,  if  we  raise  its  temperature  to  70°  Fahrenheit,  the  water  will  expand, 
or  if  we  lower  it  to  50°  Fahrenheit  it  will  contract  exactly  as  if  it  were  a  liquid  in  a 
thermometer.  It  is,  therefore,  very  clear  that  temperature  must  always  enter  into  these 
considerations,  and  that  before  we  can  express  the  relation  of  weight  between  any 
substance,  whether  solid  or  liquid,  and  that  of  an  equal  volume  of  water,  we  must 
specify  at  what  particular  temperature  the  experiment  was  made.  For  many  purposes 
60°  Fahrenheit  is  selected,  and  for  others  39^°  Fahrenheit,  which  is  the  temperature  of 
the  maxinnim  density  of  water. 

There  is  a  second  method  by  which  the  specific  gravity  of  fluids  may  be  known.  It 
is  to  weigh  a  given  solid  (as  a  mass  of  glass)  in  the  fluids  to  be  tried,  and  determine  the 
loss  of  weight  in  each  case.  Inasmuch  as  the  solid  displaces  its  own  volume  of  the 
diflerent  liquids,  the  losses  it  experiences  when  thus  weighed  will  be  proportional  to 
the  specific  gravities.  The  following  rule,  therefore,  applies:  "Divide  the  loss  of 
weiglit  in  the  diff'erent  liquids  by  the  loss  of  weight  in  water,  and  tlie  quotients  will  give 
the  specific  gravities  of  the  liquids  under  trial." 

For  the  determination  of  the  specific  gravities  of  gases  a  plan  analogous  in  principle 
to  that  of  the  thousand-grain  bottle  is  resorted  to.  A  light  glass  flask,  exhausted  of 
air,  is  attached  by  means  of  the  stop-cocks  to  the  jar,  containing  the  gas  to  be  tried. 
This  gas  has  been  passed  through  a  drying-tube  by  means  of  a  bent  ])ipe  into  the  jar 
over  mercury.  On  opening  the  stop-cock  the  gas  flows  in,  and  its  weight  may  then  be 
iletermined  by  the  balance. 

From  the  greater  dilatation  of  gases  by  heat,  all  that  has  been  just  said  in  relation  to 
the  eflect  of  temperature  on  specific  gravity  applies  here  still  more  strongly.  It  is  to 
be  recollected  that  this  form  of  bodies  is  compared  with  atmospheric  air  taken  as  trie 
standard. 

For  gases  another  disturbing  agency  beside  temperature  intervenes — it  is  pressure. 
Atmospheric^pressure  is  incessantly  varying,  and  the  densities  of  gases  var}'  with  it.  It 
is  not  alone  the  thermometer,  but  also  the  barometer  which  nmst  be  consulted,  and  the 
temperature  and  pressure  both  specified.  Besides,  great  care  must  be  taken,  in  transferring 
the  gas  from  the  jars  in  which  it  is  contained,  that  it  is  not  subjected  to  any  accidental 
pressures  in  the  ap})aratus  itself,  and  that  the  flask  in  which  it  is  weighed  is  not  touched 
by  the  hands  or  submitted  to  any  other  warming  or  cooling  influences.  [The  determi- 
nation of  the  specific  gravity  of  gaseous  substances  is  an  operation  of  much  greater 
delicacy.  From  the  extreme  lightness  of  gases,  it  would  be  inconvenient  to  compare 
them  with  an  equal  bulk  of  water,  and,  tlierefore,  atmospheric  air  is  taken  as  the  stan- 
dard of  comparison.  The  first  step  of  the  process  is  to  ascertain  the  weight  of  a  given 
vohune  of  air.  Tiiis  is  done  by  weighing  a  ver}'  light  glass  flask,  furnished  with  a  stop- 
cock, while  full  of  air  ;  and  then  weighing  it  a  second  time,  after  the  air  has  been  with- 
drawn by  means  of  the  air-pump.  The  diflference  between  the  two  weights  gives  the 
information  required.  According  to  the  observation  of  Prout,  100  cubic  inches  of  ptire 
and  dry  atmospheric  air,  at  the  temperature  of  60°,  and  when  the  barometer  stands  at 
30  inches,  weigh  31-0117  grains.  By  a  similar  method  the  weight  of  any  other  gas  may- 
be determined,  and  its  specific  gravity  be  inferred  accordingly.  For  instance,  suppose 
100  cubic  inches  of  oxygen  gas  are  found  to  weigh  34'109  grains,  its  specific  gravity 
will  be  thus  deduced  ;  as  31-0117  :  34-109  :  :  1  (the  specific  gravity  of  air) :  M025,  the 
specific  gravity  of  oxygen. — "  Turner's  Chemistry,"  Edited  by  Baron  Liecig,  Qth 
Edition,  p.  191.]  {To  he  continued^ 


MATHEMATICAL    PROBLEMS. 

1. 
It,  is  required  to  find  two  numbers,  such  that 
the  cube-root  of  the  greater  being  added  to  the 
square  of  the  lesser,  the  s\im  shall  be  equal  to 
the  greater,  and  being  subtracted  therefrom,  the 
difference  ihall  ecual  the  lesser. 


In  any  equilateral  triangle  A  B  0,  inscribed  in 
a  circle,  if  from  the  vertex  B,  a  line  be  drawn 
through  the  opposite  side,  and  jn-oduced  to  meet 
the  circumference  of  the  circle  in  D,  then  A  D 
and  D  C  being  joined,  AD-S-D  C  =  BD. 
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Pressure   of  the  Atmosphere. 

Variation  in  Latitude.  The  mean 
or  average  pressure  of  the  atmosphere,  as 
indicated  by  the  barometer,  is  found  to  be 
nearly  the  same  in  all  latitudes,  when  every 
essential  correction  is  made.  It  increases 
a  little  from  the  equator  to  about  the  30th 
degree  of  latitude,  where  it  is  greatest ;  it 
then  decreases  to  nearly  the  64;th  degree, 
where  it  is  least;  after  this  it  again  in- 
creases, and  between  the  75th  and  76th 
degrees,  the  pressure  is  equal  to  that  of 
the  equatorial  climes.  All  this  is  obvious 
from  the  following  Table,  founded  upon 
observations,  where  corrections  are  made 
for  gravity,  altitude  above  the  sea-level, 
and  temperature  : 


Places. 


Cape  of  Good  Hope 

Christianburg 

Tripoli    

Godchaab  

Bpitzbergen 


Latitude. 

xieiguu  ui 
Barometer. 

Inches. 

33°  S. 

29-955 

5°  30'  N. 

29-796 

33°  N. 

30-127 

64°  N. 

29-598 

75°  30'  N. 

29-801 

The  pressure  of  the  atmosphere  at  any 
given  spot  is  not  invariable  ;  for  the  height 
of  the  barometer  is  perpetually  changing 
throughout  the  year.  The  extent  of  its 
fluctuations  is,  however,  by  no  means  the 
same  in  all  places,  being  least  at  the  equa- 
tor, and  greatest  towards  the  poles.  Thus 
its  range  within  the  tropics  is  but  a  little 
more  than  one-fourth  of  an  inch  ;  at  New 
York,  40°  42'  40"  N.  lat.  2-265  inches, 
from  the  observations  of  five  years ;  at  St. 
John's,  Newfoundland,  47"*  34' 3''  N.  lat., 
2'54  inches,  during  the  same  period ; 
while  in  Great  Britain  it  amounts  to  three 
inches.  The  greatest  fluctuations  occur 
between  the  30th  and  60th  degrees  of 
latitude. 

There  is  also  a  constant  daily  variation 
in  the  atmospheric  pressure  ;  for  the 
barometer,  as  a  general  rule,  falls  from 
10  o'clock,  A.M.,  to  4  P.M.;  it  then  rises 
until  10  p.  M.,  when  it  again  begins  to 
Jescend,  reaching  its  lowest  point  at  4  a.m.  ; 
from  this  time  it  rises,  until  it  once  more 


attains  its  highest  elevation,  at  10  a.  m. 
These  variations  are  exceedingly  minute, 
and,  contrary  to  the  annual  range,  are 
greatest  at  the  equator,  and  decrease  with 
the  latitude;  disappearing  about  the  paral- 
lel of  60°. 

This  variation  amounts  at 


Places. 

Latitude. 

Inches. 

Rio  Janeiro 

Lima 

22°  54'  S. 
12°    3'S. 
22°  35'  N. 
59°  56'  N. 

to     -067 
to     -10 

Calcutta 

St.  Petersburg!! 

to     -072 
to     -005 

In  the  tropical  regions,  according  to 
Humboldt,  so  regular  are  the  diurnal 
changes,  that  the  barometer  indicates  true 
time,  within  a  quarter  of  an  hour. 

These  daily  fluctuations,  in  the  atmo- 
spheric pressure,  for  a  long  time  perplexed 
meteorologists  ;  but  their  cause  has,  at 
length,  been  discovered,  by  means  of  the 
late  observations  at  the  English  observa- 
tories. They  are  found  to  arise  from  the 
stated  variations  in  temperature  that  occur 
during  the  day. 

Variations  in  Altitude.  As  we 
ascend  above  the  surface  of  the  earth,  we 
leave  a  portion  of  the  atmosphere  below 
us,  and  are  freed  from  its  pressure.  This 
fact  is  denoted  by  the  fall  of  the  barometer. 
When  De  Luc,  a  French  philosopher, 
ascended  to  the  height  of  20,000  feet,  his 
barometer  sunk  io  twelve  inches.  In  1838, 
the  aeronaut  Green,  rose  from  Vaiixhall 
gardens,  in  London,  to  an  elevation  of 
nearly  three  miles  and  three-quarters ;  the 
mercury  in  the  barometer  gradually  de- 
scending from  thirty  inches  to  fourteen  and 
seven-tenths. 

As  a  general  rule,  this  depression  near 
the  surface  of  the  earth,  amounts  to  one- 
tenth  of  an  inch  for  every  eighty -seven  feet  in 
altitude ;  but  where  perfect  accuracy  is 
required,  several  corrections  must  be  made. 
The  barometer  then  becomes,  in  the  hands 
of  skilful  observers,  an  important  instru- 
ment for  determining  altitudes ;  and  so 
exact  are  its  indications,  that  two  inde- 
pendent estimates  of  the  height  of  Mount 
iEtna,  made  by  means  of  this  instrument, 
differ  only  one  foot ;  that  of  Capt.  Smyth 
being  10,874  feet,  while  Sir  John  Hersehel's 
is  10,873  feet. 
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Density  of  the  Atmosphere.  When 
one  portion  of  the  atmosphere  is  said 
to  be  more  dense  than  another,  all  that 
is  meant  is  simply  this,  that  a  giveri 
volume,  or  bulk,  of  the  first  portion,  as  ojie 
gallon  contains  more  aerial  particles  than  an 
equal  volume  of  the  second;  thus,  if  it  con- 
tains twice  as  many  particles,  it  is  said  to 
be  twice  as  dense. 

The  density  of  the  atmosphere  decreases 
with  the  altitude.  This  result  is  caused  by 
the  diminished  pressure  of  the  air,  and  the 
decreasing  force  of  gravity.  Imagine  the 
atmosphere  to  be  divided  into  a  vast  num- 
ber of  thin,  concentric  strata. 

Now  it  is  clear,  that  the  particles  in  each 
layer  are  pressed  together  by  the  whole 
weight  of  the  atmosphere  above  them  ; 
while,  at  the  same  time,  they  are  drawn 
together  by  the  force  of  gravity.  Variations 
in  the  latter  power  are  only  appreciable  at 
great  distances  from  the  earth  ;  and  the 
observed  changes  in  density,  at  two  or 
more  stations,  may  therefore  be  ascribed 
to  the  difference  in  the  weight  or  pressure 
©f  the  superincumbent  atmosphere.  The 
height  of  the  barometer,  at  different  ele- 
vations, thus  denotes  the  density  of  the 
air  at  these  points. 

The  density,  however,  is  not  exactly 
proportioned  to  the  pressure,  slight  modi- 
fications arising  from  several  causes  ;  the 
most  important  of  which  is  temperature. 
The  heat  of  the  atmosphere  decreases  with 
the  altitude;  and  since  heat  expands,  and 
eold  contracts,  a  given  volume  of  air,  :^^th 
part  of  its  bulk,  at  32°,  for  every  degree 
Fahr.  ;  or,  in  other  words,  thus  lessens  and 
increases  its  density,  a  correction  must  be 
made  for  this  influence. 

It  has  been  found  by  calculation,  com- 
bined with  observations,  that,  if  the  alti- 
tudes are  represented  by  an  increasing  arith- 
metical series,  the  densities  of  the  atmosphere 
decrease  in  a  geometrical  progression.  Thus, 
if  at  the  height  of  18.000  feet,  the  air,  as 
the  barometer  indicates,  is  but  half  as 
dense  as  at  the  surface  of  the  earth  ;  at 
36,000  feet  it  will  be  reduced  to  one-fourth, 
and  at  04,000  feet  to  one-eighth  of  its 
original  density. 

The  rarefaction  of  the  air,  at  lofty  ele- 
vations,  lessens  the  intensity  of  sound, 
impedes  respiration,  and  causes  the  minute 
veins  of  the  body  to  swell  and  open.  Thus, 
at  a  short  distance,  the  report  of  a  pistol 


upon  the  summit  of  Mont  Blanc,  can 
scarcely  be  heard.  Gay  Lussac,  and 
Biot,  ascending  from  Paris  in  a  balloon,  to 
the  height  of  25,000  feet,  breathed  with 
pain  and  difficulty  ;  and  upon  the  high 
table-lands  of  Peru,  the  lips  of  Dr.  Tschudi 
cracked  and  burst;  while  the  blood  flowed 
from  the  veins  of  his  eyelids. 

In  consequence  of  this  diminution  of 
pressure,  water  boils  in  such  situations  at 
a  comparatively  low  temperature  ;  thus,  at 
Quito  in  Equador,  9,537  feet  above  the 
sea  level,  ebullition  takes  place  at  the 
temperature  of  196°  Fahr. 

Weight  of  the  Atmosphere.  We 
have  seen  that  a  column  of  mercury, 
about  thirty  inches  in  height,  weighs  at 
the  surface  of  the  earth  exactly  the  same 
as  a  column  of  the  atmosphere,  possessing 
the  same  base.  If,  then,  the  globe  was 
covered  with  an  ocean  of  mercury  tliirty 
inches  in  depth,  the  latter  would  occupy 
the  identical  base  that  the  atmosphere  does 
now,  and  their  respective  weights  may  be 
regarded  as  equal. 

Under  this  supposition,  the  diameter  of 

the    earth   would    be    increased   five    feet. 

The  difference  then,  in  cubic  feet,  between 

the    solidity  of  the    earth    and   that  of  a 

globe  whose  diameter  is  five  feet  greater, 

I  will  equal  the  number  of  cubic  feet  in  the 

i  sea  of  mercury.     This  number  multiplied 

,  by  the  weight  of  a  cubic  foot  of  mercury, 

viz.  848,125  lbs.,  will  equal  that  of  the  whole 

i  mass,  which  is  the  same  as  the  weight  of 

!  the    atmosphere.       This    calculation    has 

been    made,  and    amounts   to   more   than 

five  thousand  billions  of  tons. 

Temperature  of  the  Atmosphere. 
The  entire  body  of  air  surrounding  the 
I  globe  appears  to  be  warmed  in  ttvo  ways  ; 
first,  by  the  luminous  beams  of  the  sun  ; 
secondly,  by  the  radiation  of  heat  from  the 
earth. 

According  to  Kaemtz  and  Martin,  tlie 
atmosphere  absorbs  nearly  one-half  the 
daily  amount  of  heat,  which  emanates 
from  the  sun  to  the  earth,  even  when  the 
sky  is  perfectly  serene.  The  remaining 
portion  falling  upon  the  surface  of  the 
ground,  elevates  its  temperature,  and  the 
earth  sends  back  into  the  atmosphere  ray.s 
of  invisible  heat. 

Modern  researches  have  shown  that  all 
bodies,  through  which  heat  can  pass,  ab 
sorb  a  greater  proportion  of  non-luminous 
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than  of  luminous  calorific  rays.  The  heat, 
therefore,  that  radiates  from  the  earth,  will 
not  pierce  the  atmosphere,  with  the  power 
of  the  solar  ray  ;  all  will  be  retained  by 
the  lower  strata  of  air,  which  in  their  turn 
diffuse  invisible  thermic  rays  in  every  di- 
rection. 

We  thus  perceive  what  all  observations 
have  proved,  that  the  upper  regions  of  the 
atmosphere  must  be  colder  than  the  lower. 
It  is  not,  however,  to  be  forgotten,  that 
the  rarefaction  of  the  superior  strata  con- 
tributes to  this  condition. 

Thermometer.  The  temperature  of 
the  atmosphere  is  indicated  by  the  tlier- 
mometer;  an  instrument  which  derives  its 
name  from  the  Greek  words,  thermos, 
warm,  and  metron,  measure.  It  consists 
of  a  small  glass  tube,  terminated  by  a 
bulb,  and  is  partially  filled  with  mercury. 

This  fluid  is  usually  preferred  for  several 
reasons  ;  the  most  important  of  which  are, 
its  unifonn  dilation,  its  quick  susceptibility 
to  any  change  in  temperature,  and  the 
great  range  of  its  expansion  in  the  fluid 
state.  If  the  instrument  is  to  be  exposed 
to  extreme  cold,  alcohol  must  be  used. 

As  mercury,  like  other  fluids,  expands 
by  heat,  and  contracts  by  cold,  its  alternate 
elevations  and  depressions  within  the  tube 
can  be  made  to  indicate  the  corresponding 
changes  in  the  state  of  tlie  air,  if  two  fixed 
temperatMres  can  he  found,  whence  to  reckon 
the  changes.  These  have  been  discovered. 
If  a  thermometer  is  immersed  at  different 
times  in  melting  snow,  the  column  of  mer- 
cury invariably  sinks  to  the  same  place  in 
the' tube,  though  many  months  may  have 
elapsed  between  the  experiments ;  and 
when  exposed  to  the  steaiu  of  boiling  water, 
the  mercury  always  ascends  to  the  same 
height,  under  the  same  atmospheric  pres- 
sure. 

These  invariable  positions,  which  are 
termed  the  freezing  and  the  boiling  points, 
are  marked  upon  the  scale  to  which  the 
tube  is  affixed.  In  Fahrenheit's  thermo- 
meter, figure  3,  the  interval  between  them 
is  divided  into  180  parts,  each  of  which  is 
called  a  degree  (l°),andas  the  freezing 
point  is  marked  32®,  the  boiling  is  there- 
fore 212°.  The  divisions  are  extended 
downwards  from  32°  to  0,  or  the  zero 
point,  and  when  extreme  degrees  of  cold 
are  to  be  measured,  the  range  is  continued 
to  20°,  40°,  and  even  60°  below  zero.     If 


the  air  is  colder  than  40°  below  zero,  a 
spirit  thermometer  must  be  used,  since 
mercury  becomes  solid  at  this  temperature. 
When  Simpson,  a  late  northern  traveller, 
wintered  in  1838,  at  Fort  Confidence,  67° 
N.  lat.,  he  cast  a  bullet  of  mercury,  the 


212. 


Boiling  point. 


.    Freezing  point. 
.    Zero 


Fig.  1. 

temperature  being  49°  below  zero.  Upon 
firing  the  ball,  it  passed  through  an  inch 
plank,  at  the  distance  of  ten  paces  ;  but 
flattened  and  broke  against  the  wall  three 
or  four  paces  beyond.  In  additiori  to  the 
mode  of  graduation  adopted  by  Fahren- 
heit, several  others  prevail  (C.  570),  which 
it  is  not  necessary  here  to  discuss. 

The  thermometer  employed  for  meteor- 
ological purposes  should  be  made  as  accu- 
rate as  possible  ;  and  in  order  to  ensure 
its  perfection,  many  niceties  must  be  ob- 
served in  its  construction. 

First.  The  tube  should  be  of  equal  size 
througliotit  the  ivhole  stem  ;  else  the  same  in- 
crease of  temperature  will  not  produce  the 
same  increase  in  the  height  of  the  mercury 
throughout  every  part  of  the  tube  ;  and  so 
of  the  decrease. 

Secondly.  The  bulb  should  be  large  in 
proportion  to  the  tube;  for  then  slight 
changes  in  temperature  will  be  rendered 
perceptible,  and  the  delicacy  of  the  instru- 
ment increased. 

Thirdly.  The  mercury  should  be  pure 
dry,  and  recently  boiled,  in  order  to  free  it 
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from  air  ;  and,  when  in  the  tube,  should 
there  again  be  boiled,  to  drive  off  any  air 
or  moisture  collected  within. 

Lastly.  When  the  mercury  is  at  the 
sumviit  of  the  tube,  and  every  thing  else  has 
been  expelled,  the  top  of  the  tube  must  be  per- 
fectly closed  by  the  fusion  of  the  glass,  leav- 
ing, when  the  mercury  has  cooled,  a  void 
space  or  vacuum  above. 

When  a  thermometer  has  been  exposed 
to  great  changes  in  temperature  during  the 
course  of  a  j^ear,  the 
position  of  the  freez- 
ing point  upon  the 
scale  is  found  to  be 
somewhat  altered ;  for 
if  the  instrument  is 
then  placed  in  melting 
snow,  the  mercury  is 
usually  seen  to  stand 
a  little  higher  than 
32°,  and  less  than 
33°.  This  change 
would  occasion  a  con- 
stant error  in  the  ob- 
servations ;  and  me- 
teorologists therefore 
verify  their  thermo- 
meters at  stated  in- 
tervals, in  the  way 
just  mentioned. 

Self- Registering 
Thermometer.  The 
object  for  which  this 
instrument  is  con- 
structed, is  to  obtain 
in  the  absence  of  the 
observer  the  highest 
and  lowest  temperature 
of  the  day,  or  of  any 
other  interval  of  time. 

One  of  the  most 
correct  thermometers 
of  this  kind  now  in 
use,  is  that  invented 
of  Colchester,  which 
Fig.  2. 

It  consists  of  a  long  glass  bulb,  G, 
narrowing  into  a  fine  tube,  which  is  first 
bent  downward,  forming  the  arm  a  b,  and 
then  upwards,  forming  the  arm  c  d,  which 
terminates  in  a  small  cavity,  L.  The  two 
arms  contain  mercury,  which  extends  down 
from  a  on  one  side,  and  up  to  c  on  the 
other :  the  bulb  and  the  rest  of  the  tube 
are  filled  with  alcohol,  except   the  upper 


Fig.  2. 

by  Mr.  James  Six 
is   represented 


in 


part  of  the  cavity,  L.  Upon  the  top  of  the 
mercury  in  each  arm  rests  an  index  (which 
is  more  perfectly  seen  at  A),  consisting  of 
a  piece  of  iron  wire,  capped  with  enamel, 
and  loosely  twined  with  a  fine  glass  thread ; 
when  the  mercury  descends,  the  index 
would  fall  were  it  not  for  the  glass  thread, 
which,  pressing  like  a  spring  against  the 
sides  of  the  tube,  supports  the  index  in 
any  position. 

The  action  of  the  instrument  is  as  fol- 
lows :  When  an  increase  of  temperature 
expands  the  spirit,  the  mercury  is  de- 
pressed in  the  arm  a  b,  and  elevated  in 
c  d,  carrying  the  index  up  with  it.  If  the 
temperature  now  falls,  the  spirit  contracts, 
and  the  mercury  descends  in  c  d;  but  the 
index  remains  in  its  last  position,  from 
the  pressure  of  the  glass  spring  against 
the  tube;  and,  as  it  does  not  fit  tightly 
to  the  latter,  the  alcohol  above  it  flows 
readily  by. 

As  the  cold  augments,  the  mercury  rises 
in  a  b,  bearing  up  the  index  of  this  arm, 
imtil  an  increase  of  temperature  occurs, 
when  the  mercury  here  falls,  and  the 
index  continues  stationary.  Thus,  the 
highest  point  to  which  the  index  rises  in 
the  arm,  a  b,  indicates  the  least  tempera- 
ture, and  that  in  c  d,  the  greatest,  that  hap- 
pens in  any  interval  of  time,  as  a  day,  or  a 
year ;  and  the  scale,  as  is  evident  from  the 
figure,  is  graduated  accordingly. 

After  every  observation,  each  index  re- 
quires to  be  adjusted ;  this  is  done  by 
means  of  a  magnet,  which,  being  moved 
down  the  side  of  the  arm,  draws  the  index 
after  it. 

(To  he  continued.) 

The  Course  of  Life. — Like  flakes  of 
snow  that  fall  unperceived  upon  the  earth, 
the  seemingly  unimportant  events  of  life 
succeed  one  another.  As  the  snow  gathers 
together,  so  are  our  habits  formed.  No 
single  flake  that  is  added  to  the  pile  pro- 
duces a  sensible  change ;  no  single  action 
creates,  however  it  may  exhibit  a  man's 
character;  but  as  the  tempest  hurls  the 
avalanche  down  tlie  mountain,  and  over- 
whelms the  inhabitant  and  his  habitation, 
so  passion,  acting  upon  the  elements  of 
mischief,  which  pernicious  habits  have 
brought  together  by  imperceptible  accu- 
mulation, may  overthrow  the  edifice  of 
truth  and  virtue. — Jeremy  Bentham. 
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(Continued  from  page  78.) 
WEIGHT    AND    SPECIFIC    GRAVITY. 

At  every  step  of  research  the  chemist 
must  appeal  to  his  balance.  This  instru- 
ment should  possess  a  beam,  inflexible  by 
the  weight  intended  to  be  used,  and  should 
be  delicately  poised  on  a  sharp  edge  of 
hardened  steel  (called  the  knife-edge), 
resting  on  a  plate  of  agate,  mounted  on 
the  summit  of  an  upright  pillar  of  brass. 
The  beam  should  be  so  accurately  made 
that  it  will  assume  a  horizontal  position 
when  at  rest,  its  index  or  pointer  mark- 
ing zero,  on  the  small  scale  near  the  foot 
of  the  column.  At  each  end  of  the  beam 
is  also  a  knife-edge  supporting  the  scale- 
pan,  and  in  a  delicate  balance  there  is 
always  an  adjustment  by  which,  when  the 
instrunient   is    not  in    use,    the    beam    is 


Fig,  14. 

supported  on  points  independent  of  the 
delicate  knife-edge,  which  is  thus  saved 
from  i\nnecessary  wear.  A  good  balance 
will  turn  readily  with  a  weight  of  one- 
thousandth  part  of  a  grain,  when  each  arm 
supports  one  thousand  grains.  Indelicate 
weighing,  a  glass-case  is  employed  to  pro- 
tect the  balance  from  the  fluctuations  of 
the  atmosphere.  When  accurate  results 
are  required  with  a  balance  whose  arms 
are  of  unequal  length,  or  which  is  from 
any  cause  inaccurate,  the  metliod  adopted 
is  to  weigh  the  substance  accurately  in 
each  pan,  and  to  take  the  mean  of  the  two 
weighings,  which  will  give  the  true 
weight;  or  the  substance  being  placed  in 
one  pan,  is  counterpoised  accurately  by 
the  addition  of  shot  or  bits  of  foil  in  the 
other :  it  is  then  removed,  and  its  place 
supplied  b)''  known  weights  till  the  equili- 
brium is  restored.  The  weights  added 
give  the  weight  of  the  substance.  The 
above   fiarure    shows    the  form   of  a  ffood 


balance,  arranged  for  taking  specific 
gravities.  One  pan  is  removed,  and  a 
shorter  one  {b)  substituted,  from  which  by 
a  silk  thread  the  substance  (a)  is  sup- 
ported in  a  glass  of  pure  water. 

It  is  always  assumed,  when  the  weights 
of  substances  are  stated  in  books  of 
science,  that  the  operation  was  performed 
at  a  given  temperature  by  the  ther- 
mometer; and  60°  of  Fahrenheit's  scale 
is  the  point  agreed  upon,  because  that  is 
about  the  usual  temperature  of  the  air ; 
and  if  it  be  higher  or  lower,  a  correspond- 
ing allowance  is  made,  because  the  bulk, 
and,  consequently,  the  specific  weight  of 
bodies,  differ  with  their  temperature. 
This  precaution  is  necessary  only  when 
we  take  the  specific  gravity  of  bodies,  and 
not  their  absolute  weights. 

Density. — The  density  of  a  body  is  a 
direct  result  of  the  law  of  gravity,  the 
weight  of  a  body  being  the  measure  of  the 
force  of  gravity,  which  is  directly  propor- 
tioned to  the  quantity  of  matter.  The 
greater  the  number  of  particles  of  a  given 
kind  within  a  given  space,  the  greater  the 
density  of  the  body,  or  in  the  language  of 
common  life,  the  heavier  it  is.  Now  as 
bodies  differ  greatly  in  this  particular, 
each  body  is  said  to  have  a  specific  gravity, 
or  density,  peculiar  to  itself. 

Specific  Gravity. — The  specific  gravity  of 
a  body  is  its  weight,  compared  with  that 
of  some  other  body  of  exactly  equal  volume. 
We  say  that  lead  is  heavier  than  cork  ;  by 
which  we  mean,  that  of  equally  sized 
pieces  of  these  substances,  one  is  very 
many  times  heavier  than  the  other  ;  that 
is,  there  is  very  much  more  matter  in  the 
one  than  in  the  other  under  equal  dimen- 
sions. As  a  difference  in  specific  gravity 
in  bodies  is  found  to  be  accompanied  by 
other  important  differences,  we  will  give  an 
account  of  the  methods  of  determining  this 
character  in  liquids,  solids,  and  in  gases. 

Standards  of  Specific  Gravity. —  Pure 
water  at  a  temperature  of  (50°  is  the 
substance  which  has  been  adopted  as  a 
standard  of  comparison  for  the  specific 
gravity  of  all  solid  and  liquid  substances, 
while  the  dry  atmospheric  air  at  60°  of  Fah- 
renheit and  30  inches  of  the  barometer  is  the 
standard  assumed  for  all  gases  and  vapours. 
Thus  calling  water  1,  lead  will  be  11*4;4<<'>, 
or  lead  is  nearly  eleven  and  a  half  times 
as  heavy  as  water.     Cork    is   lighter  than 
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water,  and  must  be  expressed  by  a  frac- 
tional number.  Oil  of  vitriol  (sulphuric 
acid)  lias  a  specific  gravity  of  1"847  when 
pure,  or  nearly  twice  as  much  as  water, 
A  pint  measure  of  this  dense  liquid  would 
weigh  nearly  twice  as  much  as  a  similar 
measure  of  water ;  while  a  pint  of  quick- 
silver would  weigh  thirteen  and  a  half 
times  as  much  as  a  pint  of  water,  and 
a  like  measure  of  alcohol  only  about  three- 
quarters  as  much  (0*794'  being  the  specific 
gravity  of  alcohol).  We  see  now  the  necessity 
of  knowing  accurately  the  temperature  of 
substances  compared,  at  the  time  of 
weighing,  as  their  bulk  increases  mate- 
rially v/ith  every  increase  of  temperature, 
and  their  specific  gravity  consequently 
diminishes. 

Specific  Gravity  of  Liquids. —  To  mea- 
vsure  the  specific  gravity 
of  liquids  accurately,  a 
small  thin  glass  l)ottle  is 
required,  which  holds  a 
known  weight  of  pure 
water  at  60°  wlien  accu- 
rately filled.  One  thou- 
sand grains  is  a  con- 
venient quantity  for  com- 
parison ;  but  a  smaller 
quantity  is  often  more 
convenient,  when  we  have 
but  little  of  a  substance,  although  it  then 
requires  a  simple  cal-- 
culation  to  reduce  it  to 
the  standard.  To  its 
neck  a  glass  stopper  is 
adapted,  by  grinding, 
which  is  perforated  by 
a  small  hole.  The 
weight  of  the  bottle 
is  counterpoised  by  a 
small  mass  of  lead, 
which  is  easily  cut  by  a 
knife  to  the  exact 
weight.  This  counterpoise  is  carefully 
preserved  for  this  purpose.  The  bottle  is 
now  ready  for  use  ;  it  is  filled  with  the 
fluid  under  examination,  the  stopper  is 
carefully  introduced,  and  the  excess  of  the 
liquid  gushes  out  through  the  small 
orifice.  The  exterior  of  the  bottle  is 
vv^iped  dry,  and  its  weight,  when  thus 
filled,  is  ascertained  ;  and  if  the  bottle  is 
graduated  to  1,000  grains  of  pure  water 
at  60°,  the  weight  obtained  is  the  specific 
gravity.     For  instance,  if  the  fluid  is  pure 


Fiff.  15. 
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ether,  the  1,000-grain  bottle,  when  filled, 
would  weigh  only  720  grains,  and  720  is 
the  specific  gravity  of  ether.  As,  how- 
ever, it  may  not  be  always  convenient 
to  procure  a  thousand  -  grain  bottle  (as 
Fig.  15)  any  glass  phial  may  be  converted 
into  one,  which  will  answer  the  purpose 
very  well.  Suppose  it  to  contain  376 
grains  of  pure  water:  then,  as  376  :  1,000,  so 
is  the  weight  obtained  to  the  specific  gravity 
of  the  fluid.  A  little  bottle  like  that  in 
Fig.  0,  answers  the  same  purpose,  although 
in  a  less  accurate  manner  than  with  the 
perforated  stopper.  Its  neck  is  quite 
narrow,  and  the  lines  marked  on  it  show 
the  upper  and  lower  surfaces  of  the  liquid 
in  the  neck.  The  quantity  of  pure  water 
which  it  holds  at  this  point  is  learned  from 
previous  trials. 

Specific  Gravity  of  Solids. —  The  deter- 
mination of  the  speci- 
fic gravity  of  solids 
is  founded  on  the 
theorem  first  proved 
by  Archimedes,  that 
when  a  solid  body  is 
ivimersed  in  water,  it 
loses  a  portion  of  its 
weight  exactly  equal 
to  the  iveight  of  the 
water  displaced.  The 
story  in  which  it  is 
stated  that  this  philo- 
sopher detected  the 
^'^S  17.  fraud  of  King  Hiero's 

goldsmith,  in  furnishing  to  the  monarch, 
as  a  crown  of  pure  gold,  one  made  of  a 
debased  metal,  is  a  good  example  of 
the  practical  value  of  this  theorem.  In 
fact,  plunging  an  irregular  solid  into 
water,  is  the  only  mode  by  which  we  can 
^easily  and  accurately  measure  tlie  precise 
bulk  of  the  body  as  compared  with  an 
equal  bulk  of  water.  For  convenience  in 
taking  the  specific  gravities  of  solids,  a 
small  scale-pan  is  hung  to  one  arm  of  the 
balance,  (as  shown  in  Fig.  14,)  and  the 
instrument  brought  to  a  perfect  equili- 
brium. A  hook  is  attached  to  the  lower 
surface  of  this  pan,  for  suspending  a 
thread.  It  is  required  to  take  the  specific 
gravity  of  a  piece  of  lead.  The  specimen 
is  attached  by  a  filament  of  raw  silk,  or  a 
fine  hair,  with  a  noose  at  the  end,  to  the 
hook,  and  the  actual  weight  of  the  mass 
hanging  in  the  air  accurately  determined. 


i 


CHEMISTRY. 


105 


But,  in  order  to  have  its  weight  as  com- 
pared with  water,  we  must  know  precisely 
how  much  a  mass  of  water  will  weigh, 
which  is  just  equal  in  bulk  to  the  speci- 
men. Now  if  we  suspend  it  as  it  hangs 
from  the  scale-beam  in  a  vessel  of  pure 
water,  we  shall  displace  just  such  a  quan- 
tity of  water  as  corresponds  with  the  bulk 
of  the  lead,  and  no  more ;  the  water 
will  buoy  up  the  specimen  by  a  weight 
just  equal  to  a  like  bulk  of  water  :  in  other 
words,  the  specimen  will  weigh  less  in 
water  than  it  did  in  air;  and  we  must 
diminish  the  weight  on  the  other  side  of 
the  beam,  to  correspond  with  this  loss  of 
weight.  If  we  now  subtract  from  the 
weight  in  air,  that  which  we  have  found 
to  be  its  weight  in  water,  the  difference 
will  evidently  give  us  the  weight  of  a  bulk 
of  water  exactly  equal  to  the  bulk  of  our 
specimen.  As  wa-ler  is  the  standard  of 
comparison  which  has  been  adopted  for 
specific  gravity,  if  we  divide  the  actual 
weight  of  the  substance  in  air  by  the 
weight  of  an  equal  bulk  of  water,  we  shall 
have  the  specific  gravity  sought. 

We  deduce  tlie  following  rule  for  de- 
termining specific  gravity.  Subtract  the 
weight  in  water  from  the  weight  in  air, 
divide  the  weight  in  air  by  the  difference 
tluis  found,  and  the  quotient  will  be  the 
specific  gravity.    We  find  on  trial  that  the 

Weight  of  the  substance  in  air    is  357 '95  grs. 
Weight  of  the  substance  ill  water  „  239'41    „ 

Diflference    118-54    „ 

Til^H  =  3 "01  specific  gravity.* 


*  Nicholson's  Araeometer. — A  cheap  and  con- 
venient substitute  for  the  balance 
is  found  in  a  little  instrument  re- 
presented in  Fig.  18,  and  called 
Nicholson's  Arceometer,  which  we 
will  briefly  describe.  V  is  a  metal- 
lic ball  or  float  having  a  rlescend- 
ing  hook,  to  which  is  hiuig  a  little 
weighted  pan  I  to  -hold  the  sub- 
stance which  is  weighed  in  water ; 
the  wire  stem  /  supports  a  cup  c. 
A  mark  t,  on  the  stem,  shows  the 
point  at  which  the  whole  appa- 
ratus will  float  in  a  tall  vessel  of 
water,  when  a  certain  known 
weight  (called  the  balance- weight) 
is  put  in  the  cup  c.  The  specimen 
under  examination  must  not  ex- 
ceed in  weight  tlie  balance-weight, 
this  being  the  limit  of  the  instru- 
ment. Suppose  the  limit  to  be 
lf>0  grains.  To  find  by  this  in- 
strument the  specific  gravity  of  a 
substance,  place  it  on  c,  and  add 
weights  till  the  instrument  sinks  to  the  mark  t , 


Substances  which  are  lighter  than  water 
can  have  their  specific  gravity  taken,  by 
attaching  to  them  any  convenient  bit  of 
metal  which  will  siuk  theui ;  the  weight 
of  the  substance  is  taken  in  air,  and  then 
the  united  weight,  after  attaching  tlie 
piece  of  metal.  The  weight  in  water  of 
both  united  is  now  taken,  and  the  light 
body  being  detached,  the  weighing  is 
repeated  on  the  metallic  body. 

For  this  purpose  we  may  also  take  some 
liquid  in  which,  the  light  body  will  just 
float,  and  then  determine  the  specific 
gravity  of  the  fluid  by  the  bottle  (§  40), 
which  will  give  us  at  once  the  specific 
gravity  of  the  solid.  Thus,  if  we  put  a 
lump  of  wax  into  water,  it  will  float  above 
the  surface  ;  but  in  pure  alcohol  it  will 
sink.  If  we  dilute  the  alcohol  by  small 
doses  of  water,  we  shall  soon  find  a  point 
when  the  wax  will  just  float,  or  rise  and 
sink  indifferently.  The  alcohol  at  this 
state  of  dilution  has  the  same  specific 
gravity  as  the  wax,  and  this  we  find,  by 
the  specific  gravity  bottle,  to  be  about  0"9. 

If  a  substance  is  in  powder  or  in  small 
grains,  its  specific  gravity  is  found  by 
taking  a  known  weight  of  it,  and  liaving 
introduced  it  into  the  specific  gravity 
bottle  for  fluids,  to  fill  it  with  pure  water 
and  weigh  ;  the  weight  of  the  substance 
being  deducted  from  the  weight  of  the 
whole  contents  of  the  bottle,  the  difference 
between  the  sum  thus  obtained  and  the 
weight  of  the  water  which  the  bottle  alone 

the  added  weight  being  subtracted  from  100, 
gives  the  weight  of  the  specimen  in  air.  Now 
place  the  specimen  in  the  pan  I,  and  again  add 
weights  to  c.  As  much  more  weight  on  c  will 
now  be  required  as  corresponds  to  the  weight  of 
a  bulk  of  water  equal  to  the  specimen,  which,  it 
must  be  remembered,  is  buoyed  up  by  a  power 
just  equal  to  such  weight.  The  difference  of 
weight  thus  found  will  be  the  divisor  of  the 
weight  of  the  specimen ,  and  the  quotient  will 
be  the  specific  gravity  sought. 

This  instrument  is  generally  made  of  brass  or 
tin-plate,  but  may  be  more  elegantly  made  of 
glass. 

For  example,  put  the  specimen  in 

Balance  weight  =    100*00 

Weights  added  to  sink  instru- 
ment to  ^  =    22-57  grSi 


Weight  of  specimen  in  air  =    ..     77 '43 

Specimen   pluced  in  lower  pan 

requires  additional  weights  =     35 "43 
35-43— 22-57=12-86,  the  weight  of  a  like  bulk  of 
water;  then  x|4M  =  ^'02,  the  specific  gravity 
sought. 
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will  hold,  corresponds  with  the  difference 
between  the  weight  of  the  substance  in  air 
and  water.  For  instance,  we  introduce 
100  grains  of  a  powdered  mineral  into 
a  specific  gravity  bottle,  holding  1,000 
grains  of  pure  water,  and  fill  the  remaining 
space  with  water  at  60°.  We  might  expect 
that  we  should  have  a  weight  of  1,100 
grains,  but  find  only  1,059,  the  place  of 
some  of  the  water  being  occupied  by  the 
powder  introduced : 

The  bottle  holds 1,000  grains. 

Substance  introduced  weighs  . .     100 


Weight  found 


1,100 
1,059 


Difference 41 

-4?  =  2 '044,  the  specific  gravity  sought. 

If  the  substance  is  soluble  in  water, 
we  must  employ  a  fluid  of  known  specific 
gravity,  in  which  it  is  not  soluble.  For 
instance,  sugar  cannot  be  weighed  in 
water,  but  in  absolute  or  pure  alcohol  it 
can.  The  specific  gravity  being  determined 
in  a  fluid  whose  specific  gravity,  as  com- 
pared with  water,  is  known,  it  is  easy,  by 
a  simple  proportion,  to  tell  the  specific 
gravity  of  the  solid. 

The  Hydrometer  is  an  instrument  of 
great  use  in  determining  the  specific 
gravity  of  liquids  without  a  balance.  It 
is  simply  a  glass  tube  with  a  bulb  blown 
on  one  end  of  it,  containing  a  few  shots  or 
some  mercury,  to  counterbalance  the 
instrument,  while  a  scale  of  equal  parts 
(a)  is  made  of  paper  and  introduced  into 
the  open  end,  which  is  then  tightly  sealed. 
This  scale  indicates  the  points  to  which 
the  stem  sinks  when  immersed  in  fluids  of 
different  densities.  The  fluid  for  conveni- 
ence is  placed  in  a  tube  or 
narrow  jar  (like  the  one  shown 
in  Fig.  19);  the  more  dense  the 
fluid,  the  less  quantity  will  the 
hydrometer  displace,  while  in  a 
lighter  fluid  it  will  sink  deeper. 
The  zero  point  of  the  scale  is 
always  placed  where  the  instru- 
ment will  rest  in  pure  water, 
after  which  the  graduation  is 
effected  on  a  variety  of  arbi- 
trary scales,  all  of  which  can, 
however,  be  referred  to  the  true  specific 
gravity,  by  calculation.  The  scales  of 
these  instruments  read  either  up  or  down, 
accordina:  as  the  fluid   to  be  measured  is 


Fig.  19. 


Fig.  20. 


either  heavier  or  lighter  than  water.  In 
case  of  alcohol  (it  being  lighter  than 
water),  the  graduation  of  the  hydrometer 
is  made  to  indicate  the  number  of  parts  of 
pure  alcohol  in  a  hundred  parts  of  the 
liquid,  absolute  alcohol  being  100,  and 
water  0.  The  hydrometers  of  Baum^  (a 
French  maker),  are  much  used  in  the  arts. 
These  instruments  are  of  the  greatest  ser- 
vice to  the  manufacturer,  and  when  care- 
fully made  are  sufficiently  accurate  for 
most  purposes  of  the  laboratory.  They 
should  always  be  proved  by  comparison 
with  the  balance  before  they  are  accepted 
as  standards.  For  many  purposes  they  are 
made  of  brass  or  ivorj',  as  well  as  of  glass. 
Little  balloons  or  bulbs  of  glass  are 
frequently  employed  to  find, 
in  a  rough  way,  the  density  ot 
fluids.  When  several  of  them 
are  thrown  in  a  fluid  of  known 
density,  some  will  sink,  some 
rise  even  with  the  surface,  and 
others  will  just  float.  Those 
which  just  float  are  taken,  and 
being  marked  (as  in  Fig.  20,) 
with  the  density  of  the  liquid  which  they 
represent,  are  then  used  to  determine  the 
specific  gravity  of  liquids  of  unknown 
density.  They  are  called  specific  gravity 
bulbs,  and  are  of  great  service  in  ascer- 
taining the  density  of  gases  reduced  to  a 
liquid  by  pressure  in  glass  tubes,  when, 
from  the  circumstances  of  the  experiment, 
all  the  usual  modes  of  ascertaining  speci- 
fic gravity  are  inapplicable. 

Specific  Gravity  of  Gases. — It  remains 
only,  under  this  head,  to  speak 
of  the  modes  used  for  deter- 
mining the  specific  gravity  of 
gases  and  vapours.  For  this 
purpose  a  globe,  or  other  con- 
veniently formed  glass  vessel, 
holding  a  known  quantity  by 
measure  (usually  100  cubic 
inches),  is  carefully  freed  from 
air  or  moisture,  by  the  air-pump 
or  exha\isting  syringe,  and 
is  then  filled  with  the  gas  or 
vapour  in  question,  and  at  60° 
Fahrenheit,  and  thirty  inches 
of  the  barometer,  and  weighed  ; 
the  weight  of  the  apparatus 
filled  with  common  air  being 
previously  known,  the  differ- 
ence enables  the  experimenter 


Fig.  21. 
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to  make  a  direct  comparison.  The  an- 
nexed figure  shows  an  apparatus  for  this 
purpose ;  the  globe  (b)  is  provided  with  a 
stOp-cock  (e),  and  fitted  by  a  screw  to  the 
air-jar  (d.)  The  jar  is  graduated  so  that 
the  quantity  of  air  or  other  gas  entering 
may  be  known  from  the  rise  of  the  water 
in  d.  It  is  thus  found  that  100  cubic 
inches  of  pure  dry  air  weigh  31*0117 
grains,  while  the  same  quantity  of  hydro- 
gen gas  weighs  only  2*14  grains,  being 
about  fourteen  limes  lighter  than  air. 
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Stammering.  —  Stammering  is  a  func- 
tional derangement  of  the  organs  of 
speech,  which  renders  them  incapable, 
under  certain  circumstances,  of  promptly 
obeying  the  commands  of  the  will. 

In  a  majority  of  cases,  the  cause  of  this 
affection  operates  through  the  medium  of 
the  mind. 

Stammering  is  cured  by  a  regular 
course  of  hygienic  elocution.  But,  as  the 
disease  exists  under  a  variety  of  forms,  it 
requires  a  variety  of  treatment.  And,  as 
the  treatment  is  medico-elocutional,  he 
who  would  apply  it  successfully,  must 
unite  the  skill  of  the  elocutionist  with 
that  of  the  physician.  The  idea  that  non- 
medical men  are  capable  of  discharging 
the  duties  of  applying  the  remedies  to 
complicated  complaints  of  the  human 
body,  is  a  sxd  generis  in  logic,  and  a  bane 
in  the  practice  of  the  healing  art. 

Stammering  or  stuttering  is  a  hesita- 
tion or  interruption  of  speech,  and  is 
usually  attended  with  more  or  less  distor- 
tion of  feature.  This  affection  presents 
itself  under  a  variety  of  forms  ;  but  my 
limits  will  not  allow  me  to  give  a  particu- 
lar description  of  them.  I  will  notice 
only  the  most  striking. 

In  some  cases,  the  stammerer  makes  an 
effort  to  speak,  and  all  his  breath  is  ex- 
pelled without  producing  vocality ;  in 
others,  the  lips  are  spasmodically  closed: 
these  two  forms  often  occur  in  the  same 
case.  Sometimes  the  stammerer,  while 
speaking  or  reading,  loses  all  power  over 
the  vocal  organs,  and  remains  some  mo- 
ments with  his  mouth  open,  before  he  can 


recover  sufficient  energy  to  proceed.  In 
many  cases,  the  stammerer  repeats  the 
word  immediately  preceding  the  one  he  is 
attempting  to  pronounce,  or  he  repeats,  in 
a  rapid  manner,  the  first  element,  or  the 
first  syllable,  of  the  difficult  word. 

Causes. — The  predisposing  causes  are 
nervous  irritability  and  delicacy  of  consti- 
tution. 

The  most  usual  exciting  causes  are  diffi- 
dence, embarrassment,  a  fear  of  not  being 
successful  when  about  to  make  an  effort 
to  speak,  an  attempt  to  speak  faster  than 
the  vocal  organs  can  assume  the  proper 
positions  for  utterance.  Two  or  more 
of  these  causes  often  occur  in  the  same 
case.  Sometimes  the  habit  of  stammer- 
ing is  acquired  by  imitation. 

The  proximate  cause  of  stammering  is  a 
spasmodic  action  of  the  muscles  of  speech. 

Prognosis. — The  probability  of  a  cure 
depends  upon  the  following  circum- 
stances : — If  the  stammerer  has  a  cheer- 
ful disposition,  is  distinguished  for  energy 
of  mind  and  decision  of  character,  can 
appreciate  the  variations  of  pitch  in  speech 
and  song,  or,  in  other  words,  has  an  ear 
for  music,  and  a  taste  for  elocution,  the 
prognosis  is  favourable.  But  if  he  is  of 
a  nervous  temperament,  subject  to  melan- 
choly, irresolute  of  purpose,  incapable  of 
imitation  in  speaking  and  singing,  the 
prognosis  is  unfavourable. 

Treatment. — The  stammerer  should 
be  impressed  with  the  importance,  nay, 
necessity,  of  giving  exclusive  attention 
to  the  subject ;  and  he  should  not  be  al- 
lowed to  converse  with  any  one  till  he  can 
speak  without  stammering.  These  rules 
cannot  be  too  strongly  enforced.  I  am 
fully  persuaded  of  this  from  my  own  ex- 
perience. Several  stammerers,  who  have 
placed  themselves  under  my  care,  taking 
but  two  or  three  lessons  a  week,  and  at- 
tending to  their  usual  avocations,  have 
left  me  disappointed  ;  while  those  who 
have  given  undivided  attention  to  the 
subject,  have  been  entirely  relieved.  True, 
many  are  more  or  less  benefited  even  by 
occasionally  taking  a  lesson ;  but  it  is 
very  difficult,  by  any  irregular  course,  to 
effect  a  radical  cure.  The  habit  of  stam- 
mering should  be  arrested  at  once  ;  for, 
while  it  is  continued,  how  is  it  possible 
that  the  habit  of  speaking  correctly  can 
be  established  ? 
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Great  pains  should  be  taken  to  inspire 
the  stammerer  with  confidence.  He  should 
be  convinced  that  his  success  depends 
mainly  upon  his  own  exertions  :  that  he 
must  pursue  the  various  exercises  assigned 
him  with  indefatigable  zeal,  with  untiring 
industry  ;  that  he  has  the  same  organs 
of  speech  as  other  people,  and  nothing  is 
necessary  to  enable  him  to  use  them  as 
well,  but  a  conviction  in  his  ability  to  do 
so.  To  think  that  one  can  do,  gives  almost 
the  ability  to  accomplish — but  to  think 
that  one  cannot  do,  virtually  takes  away 
the  ability  to  do,  even  where  it  is  ample. 

Stammering  is  often  continued  by  the 
subordinate  estimation  which  the  stam- 
merer puts  upon  himself  He  is  too  apt 
to  consider  those  around  him  giants,  and 
himself  a  dwarf.  As  this  estimation  of 
himself  serves  to  perpetuate  his  disease, 
it  is  clear  that  its  remed}'  must  be  found 
in  making  himself  equal  to  any  :  if  this 
mental  classification  into  giants  and 
dwarfs  must  take  place,  let  the  stanunerers 
make  themselves  the  giants,  and  those 
around  them  the  dwarfs. 

The  teacher  should  study  the  disposi- 
tion of  his  pupil  :  he  should  persuade 
him  to  banish  from  his  mind  all  melan- 
choly thoughts — in  short,  he  should  do 
everything  in  his  power  to  render  his  pupil 
cheerful  and  happy. 

Various  athletic  exercises  should  be 
resorted  to  daily,  to  invigorate  all  the 
muscles  of  voluntary  motion,  and  dimi- 
nish nervous  irritabilit3\  In  some  cases 
it  may  be  necessary  to  have  recourse  to 
tonics,  anti  spasmodics,  bathing  in  salt- 
water, frictions  over  the  whole  surface 
of  the  body,  &c.,  &c.  Electricity  may  be 
used  with  advantage  as  a  tonic,  and  also  as 
a  means  of  interrupting  the  spasm  of  the 
vocai  organs. 

The  vocal  treatment  is  deduced  from  the 
following  circumstances  : 

1.  An  ability  to  sing. 

2.  An  ability  to  speak  when  alone. 

3.  And  if  the  stammerer  must  speak 
before  an  audience,  the  smaller  the  audi- 
ence and  the  farther  he  is  removed  from  it, 
the  better. 

4.  An  ability  to  speak  amidst  a  noise 
that  is  sufficient  to  render  the  human 
voice  nearly  or  quite  inaudible. 

5.  An  ability  to  speak  better  in  the 
dark  than  in  the  light. 


6.  An  ability  to  speak  in  a  measured 
manner. 

7.  An  ability  to  speak  in  a  drawling 
manner, 

8.  An  ability  to  speak  with  the  mouth 
more  or  less  distorted. 

9.  An  ability  to  speak  in  any  key, 
either  higher  or  lower  than  tliat  in  which 
the  stammerer  usually  converses. 

10.  An  ability  to  speak  with  a  halloo. 

11.  An  ability  to  speak  when  the  atten- 
tion is  divided  or  arrested  by  some  object 
or  circumstance,  more  or  less  irrelevant  to 
t)ie  subject. 

12.  An  ability  to  speak  in  concert  or 
simultaneously.  Everyone  who  has 
learned  to  sing,  knows  how  much  easier 
it  is  to  sing  in  concert  than  alone.  All 
the  exercises,  therefore,  for  the  cure  of 
stammering,  should,  at  first,  be  conducted 
in  concert. 

Stammering  may  be  considered  a  fault 
in  elocution,  the  result  of  defective  educa- 
tion, and  is  confirmed  by  habit.  If  chil- 
dren were  properly  instructed  in  speaking 
and  reading,  this  ailection  of  the  vocal 
organs  would,  probably,  seldom  or  never 
occur.  Hence,  no  mode  of  treatment 
that  is  not  founded  in  just  elocution  or 
the  correct  exercise  of  the  organs  of 
speech,  for  the  purposes  of  vocal  expres- 
sion, call  be  relied  on.  This  must  appear 
obvious  to  every  intelligent  and  reflecting 
mind.  The  stammerer  nuist  be  tauglit 
how  to  give  language  the  j)itch,  time,  and 
force  which  the  sense  requires.  To  efiect 
this,  his  muscles  of  speech,  which  have 
long  been  refractory,  nmst.  be  trained  till 
they  are  brought  under  the  control  of 
volition  ;  and,  like  a  well-marshalled  troop 
of  soldiers,  made  to  act  in  harmonious 
concert. 

Oral  language  may  be  resolved  into  cer- 
tain sounds  which  are  its  elements.  Now 
there  are  certain  positions  of  the  organs 
of  speech,  more  favourable  than  others  for 
the  production  of  the  elements.  The 
stammerer  should  be  made  thoroughly 
acquainted  with  these  positions,  and,  iu 
connection  with  th.em,  should  be  required 
to  exercise  his  voice  in  the  most  energetic 
manner,  upon  all  the  elements  singly,  till 
he  can  utter  them  without  hesitation.  He 
should  also  utter  them  in  various  combi- 
nations, not  only  according  to  the  laws  of 
syllabication,  but  in  every  irregular  way. 
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The  vowels  should  be  exploded  from  the 
throat  with  great  force ;  and  they  should 
be  sung,  as  well  as  pronounced  with  the 
rising  and  falling  inflection,  throvigh  every 
interval  of  pitch  within  the  compass  of  the 
voice. 

The  pupil  should  be  drilled  in  various 
exercises  whose  highest  peculiarity  is 
time  and  force.  Time  may  be  measured 
by  means  of  the  Metronome,  by  beating 
with  the  hand,  and  by  marching,  also  by 
beating  with  the  dumb-bells.  Pitch,  time, 
and  force,  are  the  elements  of  expression, 
and  a  proper  combination  of  them  in  reading 
and  speaking,  constitutes  good  elocution. 
When,  therefore,  the  stammerer  becomes 
master  of  these  elements,  as  well  as  the 
elements  of  the  language,  he  may  com- 
mence speaking  and  reading.  In  his  first 
attempts  at  conversation,  both  teacher  and 
pupil  should  speak  in  a  deliberate  manner, 
Avith  a  full,  firm  tone  of  voice,  and  in  a 
very  low  pitch. 

The  stammerer  should  now  commit  to 
memory  a  short  piece  which  requires  to 
be  spoken  with  explosive  force  ;  for 
example  "  Satan's  speech  to  his  legions." 
The  members  of  the  class  should  stand  at 
a  sufficient  distance  from  each  other  to 
prevent  their  hands  coming  in  contact 
when  their  arms  are  extended.  They 
should  then  pronounce  the  speech  in 
concert,  after  the  teacher,  and  accompany 
it  with  appropriate  gesticulation.  It 
should  be  repeated  again  and  again,  till 
each  pupil  can  give  it  proper  expression, 
both  as  regards  voice  and  gesture.  Each 
pupil  should  then,  in  turn,  take  the  place 
of  the  teacher  and  give  out  the  speech  to 
the  class.  To  prevent  the  pupil's  stam- 
mering, while  he  is  performing  the 
teacher's  part,  the  teacher  himself  should 
play  an  accompaniment  on  the  violin- 
cello,  violin,  organ,  drum,  or  some  other 
instrument.  At  first  the  notes  should  be 
made  very  loud  ;  but  if  the  effort  of  the 
pupil,  standing  out  of  the  class,  is  likely 
to  be  successful,  they  should  gradually  be 
made  softer  and  softer,  and  finally,  the 
accompaniment  omitted  altogether.  This 
piece  should  be  pronounced  alternately 
with  one  which  requires  to  be  spoken  with 
long  quantity  and  in  a  low  pitch,  as 
"  Ossian's  Address  to  the  Sun." 

When  the  pupil  has  mastered  these  two 
kinds  of  reading,  he  may  take  up  dignified 


dialogue,  and,  lastly,  conversational  pieces. 
He  should  drawl  out  difficult  words, 
which  fire  generally  those  having  short 
vowels  preceded  by  labials,  dentals,  and 
gutturals. 

In  very  bad  cases  of  stammering,  the 
pupil  should  first  sing  the  words,  then 
drawl  them,  then  pronounce  them  with 
very  long  quantity,  and  thus  gradually 
approximate  to  common  speaking. 

As  soon  as  the  pupils  can  speak  without 
stammering,  they  should  recite  singly  in  a 
very  large  room,  or  in  the  open  air,  at  a  dis- 
tance from  the  audience,  which,  at  first, 
should  consist  of  the  members  of  the  class 
only.  A  few  visitors  should  be  occasion- 
ally introduced,  and  the  number  should  be 
gradually  increased.  In  this  way,  the 
stammerer  will  soon  acquire  sufficient 
confidence  to  speak  before  a  large 
assembly.  In  some  cases  it  may  be  ex- 
pedient for  the  stammerer  to  recite  before 
an  audience  in  a  dark  room ;  but  as  he 
acquires  confidence,  light  should  be  gra- 
dually admitted. 

Stammerers,  instead  of  speaking  imme- 
diately after  inspiration,  as  they  should 
do,  often  attempt  to  speak  immediately 
after  expiration,  when,  of  course,  they 
have  no  power  to  speak.  The  lungs,  like 
a  bellows,  perform  their  part  in  the  pro- 
cess of  speaking,  best,  when  plentifully 
supplied  with  air.  This  is  an  important 
fact,  and  should  be  remembered,  not  only 
by  stammerers,  but  also  by  those  who 
have  occasion  to  read  or  speak  in  public. 
Loud  speaking,  long-continued,  with  the 
lungs  but  partially  distended,  is  very  in- 
jurious to  these  organs  :  it  is  apt  to 
occasion  a  spitting  of  blood,  which  is  not 
unfrequently  a  precvirsor  of  pulmonary 
consumption.  But  loud  speaking,  with 
proper  management  of  the  breath,  is  a 
healthful  exercise  :  besides  strengthening 
the  muscles  which  it  calls  into  action,  it 
promotes  the  decarbonization  of  the 
blood,  and,  consequently,  exerts  a  salutary 
influence  on  the  system  generally. 
(To  he  continv£d.) 


The  wisest  and  happiest  man  is  he,  who, 
by  constant  attention  of  thought,  discovers 
the  greatest  opportunity  of  doing  good,  and 
with  ardent  and  animated  resolution  breaks 
through  every  opposition  that  he  may 
improve  these  opportunities. 
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[Continued  from  page  S4.) 

OF    THE    PARTITIVE  WORDS  SOME  AND  ^XY 
EXPRESSED    OR    UNDERSTOOD. 

Common  nouns,  instead  of  being  used 
either  in  reference  to  the  whole  extent 
of  their  signification,  or  limited  to  desig- 
nate a  distinct  class  of  individuals  or 
things,  or  to  point  out  a  single  individual 
or  thing  of  a  whole  class,  may  be  em- 
ployed only  to  express  an  indefinite  part 
of  a  whole;  they  are  then  said  to  be  used 
partitively.  The  words  used  in  English 
to  express  this  particular  view  of  the  mind 
are,  some  and  anij,  which  are  thus  called 
partitive  words.  The  partitive  word  in 
French  is  the  preposition  of,  de,  followed 
or  not  by  the  article  the^  according  to  the 
following  rules  : 

(1.)  If  the  sentence  is  affirmative,  and 
the  noun  be  used  in  a  partitive  sense  is 
not  preceded  by  an  adjective,  some  or  any 
is  expressed  as  of  the  should  be,  before  the 
same  noun,  as  follows  : 

Give  me  some  bread.        Donnez  moi  dv,  (do  Ic) 

pain. 
Give  me  some  beer.         Domiez  moi  de  la  bierre. 
Have  you  any  water  ?     Avez-vous  de  Teau  ? 
Have  you  any  apples  ?     Avez-vous  des   (de   les) 

I)ommes  ? 

The  reason  for  this  rule  is  to  be  found 
in  the  definition  of  the  article  itself;  for 
when  I  say,  give  me  some  bread,  I  mean, 
give  me  a  part  of  the  bread  which  you  have 
or  which  is  there,  the  noun  bread  is  then 
limited  in  my  mind,  and  therefore  definite, 
and  requires  the  article  the  to  be  used 
with  the  partitive  preposition  of.  Usage 
having  suppressed  the  words  a  part  and 
which  you  have,  there  remains  the  idio- 
matical  expression,  Give  me  of  the  bread. 

(2.)  If,  the  sentence  being  affirmative,  the 
noun  to  be  used  in  a  partitive  sense  were 
preceded  by  an  adjective,  some  or  any 
should  be  expressed  by  the  partitive  pre- 
position of,  de,  alone,  without  the  article, 
as  follows  : 

Give    me    some   good  Donnez  moi  de  bon  pain. 

bread. 
Have  you  any  good  ap-  Avez  -  vous   de    bonnes 

pies?  pommes? 

But  should  the  adjective  follow  the 
noun,  instead  of  preceding  it,  the  pre- 
ceding  rule   does   not    stand    good,    and 


some    or    any  are    expressed    by    of   the, 
as  follows : 

Give  me  some  white  Donnez  moi  du  (de  le) 
bread.  pain  blanc. 

Have  you  any  red  ap-  Avez-vous  des  (de  les) 
pies  ?  pommes  rouges  ? 

Why  this  difference  ?  Is  it  because  the 
expression,  good  bread,  bon  pain,  is  in- 
definite, and  white  bread,  pain  blanc, 
definite,  that  the  article  the  is  used  in  the 
latter  case  and  suppressed  in  the  former  ? 
Not  at  all.  The  reason  for  this  difference 
between  these  two  expressions  arises  from 
the  fact  that  words  being  used  in  a  sen- 
tence only  to  obey  the  impulse  of  the 
mind,  the  order  in  which  they  are  placed, 
or  their  omission,  is  the  consequence  of 
that  want.  Thus,  when  I  wish  to  say, 
give  me  some  good  bread,  after  having  pro- 
nounced the  first  two  words,  give  me,  the 
idea  which  preoccupies  my  mind  next, 
is  that  o(  goodness  represented  by  the  adjec- 
tive good,  which,  expressing  a  mere  quali- 
fication, is  by  its  nature  indefinite,  and 
I  do  not  feel  prompted  to  use  the  article 
the,  which  always  announces  a  definite 
idea;  I  say  then,  give  me  of  good  bread, 
thus  making  use  of  the  partitive  preposi 
tion  of,  which  shows  that  I  only  want  a 
part  of  the  bread,  and  omitting  the  article 
the  ;  but  when,  on  the  contrary,  the  noim 
])recedes  the  adjective,  as  in,  give  me  some 
white  bread  {bread  white,  in  French,)  the 
first  idea  which  strikes  my  mind  after 
having  pronounced  the  words  give  me,  is 
that  represented  by  the  word  bread,  which, 
being  a  noun,  is  most  generally  definite, 
and  therefore  I  feel  prompted  to  use  the 
sign  which  precedes  all  definite  nouns, 
that  is  to  say,  the  article  the ;  and  I  say, 
give  me  of  the  bread  white.  Such  is,  no 
doubt,  the  original  cause  of  the  introduc- 
tion of  this  apparent  discrepancy,  which 
causes  a  Frenchman  to  say,  Donnez  moi 
de  bon  pain,  and  donnez  moi  da  pain  blanc  ; 
and  from  this  habit — adopted  from  the 
time  of  the  origin  of  the  language — has 
originated  the  rule  mentioned  above,  which 
grammarians  have  recorded  in  their  works, 
and  which  has  become  a  law  in  our 
language. 

Remarks.  It  sometimes  happens  that 
we  wish  to  fix  the  attention  on  the  noun, 
in  order  that  it  should  become  the  pre- 
dominant idea  ;  then,  in  such  cases,  and 
against  the  preceding  rule,  the  article  the 


LESSONS  IN  FRENCH. 


Ill 


is  used  with  the  preposition  of,  de,  before 
the  adjective  which  precedes  the  noun 
used  in  a  partitive  sense,  as,  This  is  real 
poetry ;  Void  de  la  vraie  poesie.  This  is 
sound  philosophy  ;  Voila  de  la  bonne  philoso- 
phie. 

We  say,  J'ai  du  meilleur  pain,  meaning, 
I  have  some  of  the  best  bread.  J'ai  de 
meilleur  pain  que  vous,  meaning,  my  bread 
is  better  than  yours.  Tirez  de  meilleur 
vin,  meaning,  Draw  some  better  wine, 
and,  Tirez  du  meilleur  vin,  meaning,  Draw 
some  of  the  best  wine.  The  first  and  the 
last  of  these  sentences  express  an  idea  in 
the  superlative  degree;  the  two  others 
are  mere  comparative  and  do  not  require 
the  article. 

(3.)  If  the  sentence  is  negative,  what- 
ever may  be  the  situation  of  the  noun  to 
be  used  in  a  partitive  sense,  whether  pre- 
ceded or  followed  by  an  adjective  or  em- 
ployed without  any,  the  partitive  meaning 
is  conveyed  by  the  preposition  of,  de, 
alone,  as  follows ; 

I  have  no  (or  not  any)  Je  n'ai  pas  de  pain. 

bread. 
Have  you  no  (or  have  N'avez  -  vous     pas     de 

you  not  any)  apples  ?      pommes  ? 
I  have  no  good  bread.     Je  n'ai  pas  de  ban  pain. 
I  have  no  white  bread.   Je  n'ai  pas  de  'pain  blaiic. 

In  these  sentences,  the  unqualified 
nouns  pain  and  pommes,  and  the  qualified 
noun  hon  pain,  and  pairi  blanc,  are  only 
used  as  the  names  of  the  substances  so 
called,  without  any  reference  to  the  extent 
of  their  signification ;  they  are  therefore 
indefinite,  and  employed  without  the 
article. 

Remark  Ist.  But  if  we  wish  to  fix  the 
attention  upon  the  noun,  or  to  express 
strong  opposition  between  two  ideas,  the 
article  is'  used  with  the  preposition, 
although  the  sentence  is  negative,  as  in, 

I  will  not  write  you  use-  Je  ne  vous  dcrirai  pas 
less  letters,  but  I  will  des  lettres  iiiutiles  — 
try  to  do  useful  things  mais  je  tacherai  de 
which  may  perhaps  faire  des  choses  utiles, 
please  you.  qui     puissent      voixs 

amuser. 

1  -will  not  address  you  Je  ne  vous  ferai  point  des 
frivolous  reproaches.      reproches  fri voles. 

Remark  2nd.  When  the  sentence  is 
negative  and  interrogative,  the  article  is 
sometimes  used  and  sometimes  not ;  as, 


Have  you  not  some  N'avez-vous  pas  dii  pain 
bread  for  your  break-  pour  ddjeuner?  —  De 
fast? — What  do  you  quoi  vous  plaignez 
complain  at?  vous? 

Have  you  no  bread  ? —  N'avez-vous  pas  cfe  pain  ? 
I  wiU  give  you  some.  — Je  vais  vous  en  don- 
ner. 

In  the  first  case,  although  the  sentence 
is  negative,  the  meaning  is  affirmative : 
You  have  some  bread,  and  I  know  it ; 
in  the  other  the  sentence  is  dubitative ; 
I  do  not  know  if  you  have  any  bread  or 
not.  We  say  according  to  the  same  prin- 
ciple : 

I  have  money,  but  it  is  Je  n'ai  pas  de  Z'argent 
not  to  spend  it  fool-  pour  le  d^penser  foUe- 
ishly.  meut. 

(4.)  But  if  the  noun  preceded  by  an 
adjective,  in  an  affirmative  sentence,  or 
used  negatively,  as  in  the  preceding  ex- 
amples, should  be  rendered  definite  by 
some  additional  idea  joined  to  it,  as  in  the 
following  expression  : 

Have  3'ou  any  more  of  Avez-vous  encore  du  ban 

the  good  bread  which      pain    que    vous    avez 

you  baked  yesterday  ?      cuit  hier  ? 
I  have  no  more  of  the  Je  n'ai  plus  dto  pain  ou 

bread,  or  of  the  good      du  ban  pain  que  j'ai 

bread  which  I  baked      cuit  hier. 

yesterday. 

The  expressions  pain  and  bon  pain,  em- 
ployed affirmatively  or  negatively,  re- 
presenting no  longer  the  vague  and  in- 
definite idea  of  the  substance  called  bread 
or  good  bread ;  and  their  sense  being  par- 
ticularized by  the  additional  idea,  which 
you  or  I  have  baked  yesterday ;  they  have 
become  definite,  and  therefore  require 
to  be  preceded  by  the  article  the. 

(5.)  It  happens  very  often  in  English, 
that  the  partitive  words  some  and  any 
are  used  at  the  end  of  a  sentence,  as  in 
the  following: 

If  you  have  any  bread.  Si  vous  avez  du  pain, 
give  me  some.  doimez-m'ai. 

Have  you  any  cheese  ?  Avez-vous  du  fromage  ? 
No,  I  have  not  anij.         Nou,  je  n'e)i  ai  pas. 

The  English  expressions,  give  me  some, 
and  /  have  not  any,  are  elliptical,  and  the 
nouns  pain  and  fromage  are  understood 
after  them.  The  repetition  of  these  nouns 
would  be  disagreeable  to  the  ear ;  but 
as  the  sentence  ought  to  be  completed  in 
French,  this  repetition  is  avoided,  and 
the  sense  completed  by  using  the  persona] 
objective  pronouns  it  or  them,  preceded 
by  the  partitive   preposition  of;  some  and 
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any  are  then  omitted,  and  of  it  and  of 
them  expressed  by  the  contracted  pronoun 
en,  j)laced  immediately  before  the  verb 
in  all  its  tenses,  except  in  the  impera- 
tive mood,  used  affirmatively,  in  which 
case  it  follows  it;  thus,  ^7ve  me  some  is 
change  into  give  me  of  U,  and  /  have  not 
any  into  /  of  it  have  not,  and  rendered  as 
above. 

The  proper  use  of  the  pronoun  en 
instead  of  some  or  any  is  one  of  the  greatest 
difficulties  that  beginners  have  to  meet 
with,  and  requires  a  great  deal  of  practice 
and  attention  from  both  pupils  and 
teachers  to  be  attended  to  properly. 

Some  few  examples  will  be  given  now, 
to  illustrate  the  difficulties  attending  the 
use  of  the  partitive  sense  of  nouns.  If 
I  say,  Have  you  helped  the  lady  to  some 
wine?  Yes,  but  she  prefers  water  :  meaning 
that  she  always  prefers  water  to  wine, 
there  is  no  partitive  idea  attached  to  the 
noun  water,  and  the  sentence  is  rendered 
by,  Avez-vous  offert  du  vin  a  Madame  ? 
Oui,  mais  elle  prefere  I'eau.  But  if  the 
above  sentence  should  signify  that  the 
lady,  although  she  may  be  fond  of  wine, 
wishes  then  for  some  water,  the  sense  of 
the  expression  becomes  partitive,  because 
the  lady  wants  a  part  of  the  water  which 
is  there  on  the  table,  and  the  answer  should 
be,  Oui,  mais  elle  prefere  de  Veau. 

If  I  should  say  to  a  gentleman.  Will 
you  take  tea  with  me  ?  I  invite  that  person 
to  sit  at  the  table  and  partake  of  the  whole 
meal  called  tea ;  he  may  accept  the  offer, 
and  not  even  taste  the  tea  which  is  on  the 
table  ;  there  is  then  no  partitive  idea 
attached  to  the  noun  tea,  and  the  sentence 
is  expressed  by,  Voulez  vous  prendre  le 
the  avec  moi  ?  But  if,  while  sitting  at  the 
table,  I  ask  the  gentleinan,  Will  you  take 
tea  or  coffee  ?  I  offer  him  then  a  part  of  the 
tea  or  coffee  which  is  on  the  table  ;  the 
sense  becomes  partitive,  and  requires 
to  be  expressed  by,  Prendrez-vous  du  the 
ou  du  cafe  ? 

We  deem  what  precedes  to  be  sufficient 
to  enable  a  foreigner  to  understand  fully 
how  to  express  the  partitive  meaning  of 
a  noun,  whether  it  be  definite  or  in- 
definite ;  we  should  only  mention  now, 
that  whenever  this  partitive  meaning  is  to 
be  imparted  in  French,  it  ought  to  be 
expressed,  the  partitive  preposition  of 
with  or  without   the   article,  never   being 


understood,  as  it  is  too  often  the  case  in 
English  ;  as  in  the  following  : 

London  and  Paris  are  Paris  et  Londres  scut  de 

(some)  fine  cities.        .     belles  villes. 
London  and  Paris  are  Paris  et  Londres  son  tcfes 

(some)      magnificent      villes  magnifiques. 

cities. 
Why  do  you  lay  (some)  Pourquoi     me     tendez- 

snares  for  me  ?  vous  des  pieges  ? 

Whv  do  yon  take  (some)  Pourquoi  prenez-vous  du 

snuflf?  tabac? 

When  a  common  noun  is  composed 
of  a  noun  and  an  adjective,  these  two 
words  form  a  sense  which  is  indivisible  ; 
they  are  the  equivalent  to  a  single  word, 
and  consequently  ought  to  he  preceded 
by  the  article,  although  employed  in  a 
partitive  sense  ;  as, 

Des  i^etits- maitres.  Des  petits-pates. 

Des  petites-maitrcsses.   Des  petits-pois. 

But  when  tJie  noun  does  not  form  an 
indivisible  sense  with  the  adjective  by 
which  it  is  preceded,  the  article  is  not 
used  with  the  preposition  of,  de ;  as, 

We  become  as  youug  Nous  devenons  comme 
children,  without  de  petits  enfants,  sans 
pride,  malice,  and  orgueil,  sans  malice,  ct 
disguise.  sans  ddguisement. 

Des  petits  enfants  would  be  incorrect, 
because  the  adjective  petits  and  the  noun 
enfants  do  not  form  an  indivisible  sense 
as  in  petits  pates  and  petits  pois. 

Remarks.  Some  writers  have  used  the 
article  before  nouns  used  in  a  partitive 
sense  and  preceded  by  an  adjective,  when 
they  do  not  form  an  inseparable  sense ; 
as  in, 

The  other  day  he  was  L'autre  jour  il  iuterro- 
asking-  questions  of  geait  des  jJetits  enfants. 
little  children. 

They  drive  before  them  lis  chassent  devant  eux 
asses  and  small  horses,     des  anes,  et  des  petits 

We  wish  to  meet  with      chevaux. 
honest  men,  because  Nousvoulonstrouverc^es 
their    society  is  the      konnStes  gens,  parceque 
only       one       which      leur  soci^t^  est  la  seule 
pleases  us.  qui  nous  plaise. 

In  these  cases  the  adjective  and  the 
noun  are  considered  as  forming  a  com- 
pound expression,  having  the  character 
of  a  noun. 

The  partitive  sense  should  not  be  mis- 
taken for  the  general  sense,  for  in  this 
latter  case  the  article  must  be  used  ;  as, 

It  is  the  opinion  of  an-  C'estl'opiniondesanciens 
cient  philosophers.  philosophes. 

This  expression,  des  anciens  philosophes, 
is  not  partitive,  but  signifies  a  whole. 
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'  Thoi;  iiast  ttiy  beauties  :  stonier  ones  I  own, 
Thau  those  of  thj'^  precursors  ;  yet  to  thee 
Belong"  tVie  charms  of  solemn  m.ijesty 

And  naked  grandeur.     Awful  is  the  tone 

Of  thy  tempestuous  nights,  when  clouds  are 
blown 
By  hurrying-  winds  across  the  troubled  sky ; 
Pensive  when  softer  breezes  faintly  sigh 

Through  leafless  boughs,  with  ivy  oveigrown. 

Thou  hast  thj'^  decorations  too  :  although 
Thou  art  austere  ;  thy  studded  inantle,  gay 

"With  icy  brilliants,  which  as  proudly  glow 
As  erst  Golconda's,  and  thy  pure  array 

Of  regal  ermine,  when  the  drifted  snow 
Envelopes  Nature,  till  her  features  seem 
Like  pale,  but  lovely  ones,  seen  when  we 
dream."  Bakton. 


It  is  February.  Yes !  one-twelfth  of 
the  present  year  is  gone,  and  we  have 
already  entered  upon  another  month, 
perhaps  not  so  cheering  with  vivid  associa- 
tions and  festive  meetings,  as  that  which 
has  just  passed,  but  one  that  altliough 
called  "dreary  and  chilly,"  is,  neverthe- 
less, replete  with  happiness  and  pleasant 
remembrances. 

It  is  pretty  generally  known  that  Numa 
Pompilius  altered  the  Roman  calendar, 
by  adding  two  months  (January  and 
February)  to  the  year,  and,  also,  that  he 
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assigned  twenty-nine  days  to  the  latter. 
Julius  Caesar  did  not  make  any  alteration 
in  the  calendar  of  Numa,  but  Augustus 
Csesar  subtracted  one  day  from  February 
and  added  it  to  his  ovm  month  of  August. 
Every  fourth  year  an  additional  or  twenty- 
ninth  day  was  intercalated  between  the 
twenty -third  and  twenty-fourth  of  this 
month,  and  was  unnoticed ;  but  now  the 
intercalated  day  occurs  every  fourth  or 
leap  year,  and  is  placed  after  the  twenty- 
eighth  ;  it  is,  therefore,  the  29th  or  last  day 
of  February.* 

Antiquarians  and  historians  have  never 
satisfactorily  settled  the  etymology  of  this 
month,  and  as  we  cannot  hope  to  arrange 
that  which  has  so  long  been  the  subject 
of  warm  discussion,  we  shall  merely 
pass  in  review  the  various  opinions  ad- 
vanced, and  leave  our  readers  to  select  the 
one  they  prefer. 

The  name  of  the  month  is  said  by  some 
to  be  derived  from  Februa,  one  of  the 
names  of  the  goddess  Juno,  who  presided 
over  the  feasts  of  purification  held  in  this 
month.  It  is  also  said  to  have  been 
nam.ed  by  Numa  Pompilius  either  from 
the  fevers  that  prevailed  in  Italy  at  the 
time  he  altered  the  calendar  of  Romulus, 
or  else  from  Februo,  to  purify,  because  the 
people  held  an  expiatory  sacrifice  for  the 
sins  they  had  committed  during  the  past 
year,  as  this  was  originally  held  to  be  the 
last  month  of  the  year.  Numa  Pompilius 
placed  this  month  under  the  especial 
protection  of  Neptune,  who  governed  one 
of  the  four  elements — water. 

The  Romans  held  certain  feasts  during  the 
month,  viz.,  the  Feralia,  Charistia,  Luper- 
calia,  and  TerminaUa.  The  first  of  these  was 
held  upon  the  11th;  the  second  upon  the 
12th ;  the  third  upon  the  15th  ;  and  the  last 
upon  the  22nd  or  23rd  of  the  month  ;  but  as 
our  purpose  is  not  to  describe  the  super- 
stitious rites  of  these  festivals,  we  will  pass 
on  to  the  consideration  of  more  important 
matters. 

The  usual  allegorical  representation 
of  the  month,  is  a  young  man  dressed  in  a 
dark  or  cloudy  sky- coloured  habit,  sym- 
bolical of  the  frequent  rain  and    gloomy 

*  A  very  simple  way  to  find  out  when  leap- 
year  will  come  again,  is  to  divide  the  year  by 
4  11853  ^^    ^ 

four   thus  •     ' It  is  therefore  clear  that 

463+1 
leap-year  will  not  occur  again  until  1S56. 


sky.  On  his  left  is  the  astronomical  sign 
oi  Pisces  or  the  f'S'hes,  to  intimate  that  the 
sun  enters  that  sign  on  the  19th  of  the 
month.  February  has  been  represented 
as  a  young  man  dressed  in  a  white  robe, 
with  a  wreath  of  snowdrops  round  his 
brows,  and  a  burning  candle  in  his  right 
hand.  Our  Saxon  ancestors  painted  this 
month  as  a  vine-dresser  pruning  his  trees  ; 
and,  sometimes,  as  a  man  in  a  frieze- 
jacket  buttoned  close  up  to  the  throat, 
throwing  his  arms  ftcross  his  body,  the 
same  as  we  frequently  observe  cabmen 
and  others  at  this  time  of  the  year  when 
the  weather  is  very  inclement. 

The  Saxons  called  this  month  Sprout 
Kale,*'  or  the  month  in  which  young  cole- 
worts  or  cabbages  begin  to  sprout ;  but  it 
was  afterwards  called  Sol  Monath,  or  sun 
month,  because  the  sun  returns  and  warns 
us  of  the  approach  of  spring,  with  its  fresh 
vegetation  and  balmy  airs.  In  Latin,  it 
is  called  Februarius  ;  in  French,  Fevrier  ; 
in  Italian,  Fehrajo ;  and  in  Portuguese, 
Fevereiro. 

The  red  letter  days  of  February,  or  its 
feasts,  fasts,  and  festivals,  are  tolerably 
numerous  and  remarkable.  In  addition, 
we  have  days  rendered  memorable  by 
certain  events  chronicled  by  the  anti- 
quary and  historian  with  due  care ;  some 
of  these  we  shall  advert  to  in  our  review 
of  the  month. 

The  Fikst  Day  of  this  month  is  al- 
ways remembered  by  sportsmen  as  the  end 

*  Verstegan  informs  us  that,  by  Me.  the 
Saxons  meant  cole-wort,  or  kele-tcurt ;  "which," 
says  he,  "was  the  greatest  pot-tcurt  in  time  long 
past  that  our  ancestors  used,  and  tlie  broth 
made  thereof  was  called  Me  or  kale."  Before 
we  borrowed  from  the  F/rench  the  words  pottage 
and  herb,  the  first,  in  our  own  language  was 
termed  kele,  and  the  second,  xcurt ;  and  as  this 
kele-iuurt,  or  pottage-herb,  was  the  chief  winter- 
vurt  or'  garden  vegetable  of  the  husbandman, 
so  also  it  was  the  first  herb  which  in  this  month 
began  to  yield  wholesome  young  sprouts. 
"This  herb,"  says  Verstegan,  "was  held,  not 
only  by  our  ancestors,  to  be  very  good  both  for 
sustenance  and  health ;  but  the  ancient  Romans 
had  also  such  an  opinion  thereof,  that  during 
six  hmidred  years,  wliilst  Rome  was  without 
I  physicians,  the  people  were  accustomed  to  plant 
'  great  stores  of  these  wurts,  which  they  accounted 
I  both  meat  and  medicine ;  for,  as  they  did  eat 
the  wurt  for  sustenance,  so  did  they  drink  the 
witer  wherein  it  was  boiled,  as  a  thing  sovereign 
in  all  kinds  of  sickness."  Throughout  Scotland 
this  mode  of  using  cole-wort,  or  kail,  is  con- 
tinued to  tlie  present  day,  and  there  are  few 
1  poor  cottagers  that  do  not  cultivate  a  kail-yard 
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of    pheasant    and    p:utiidge-shooting  ;     a 
happy  time  for  part  of  the  feathered  tribe  ! 

It  was  on  this  day  in  1394,  that  Charles 
VI.,  King  of  France,  was  nearly  burnt  to 
death  at  a  masquerade  given  in  honour  of 
one  of  the  Queen's  ladies,  in  consequence 
of  the  Duke  of  Orleans  applying  a  lighted 
flambeau  to  the  dress  of  one  of  the  King's 
companions,  which,  being  made  of  flax, 
instantly  burst  into  a  blaze,  and  commu. 
nicating  with  the  furniture  of  the  room 
and  the  other  persons  with  the  King, 
caused  a  general  conflagration,  and  the 
death  of  four  of  his  majesty's  companions. 

We  must  also  remember  that  the  death- 
warrant  of  ]\Iary,  Queen  of  Scots,  was 
signed  upon  this  day  in  1587,  by  Queen 
Elizabeth,  of  England.  Nor  can  we 
forget  that  poor  Frederick  Augustus  I., 
King  of  Poland,  who  was  driven  from  his 
throne  by  Charles  XII.  of  Sweden,  and 
restored  after  the  defeat  of  Charles  at 
Pultowa,  died  upon  this  day  at  Warsaw, 
at  the  age  of  sixty-three,  universally 
beloved  by  the  Saxons  and  Poles.  In 
1737,  King  George  II.,  instituted  the 
first  military  office  of  field-marshal  of  the 
British  arniy. 

The  Second  Day  is  called  Candle- 
mas-day, or  the  Purification  of  the 
Virgin  Mary,  alluding  to  the  declaration 
of  Simeon  concerning  our  Saviour,  that  he 
should  be  "  a  light  to  lighten  the  Gen- 
tiles." Its  name  of  Candlemas-day  no 
doubt  arose  from  the  circumstance  that 
the  festival  was  celebrated  in  this,  and 
is  now  in  Roman  Catholic  countries, 
by  torclilight  processions,  and  the  per- 
formance of  mass  with  a  multitude  of 
candles  in  the  several  churches.  These 
customs  are  said  to  have  been  derived 
from  the  Romans,  who  went  about  their 
city  with  lighted  torches  on  this  day,  in 
honour  of  Fchrua,  and  to  have  been  intro- 
duced into  the  church  of  Rome  by  Pope 
Sergius.  Such  practices  were  continued 
in  England,  until  the  second  year  of  the 
reign  of  Edward  VI.,  when  Archbishop 
Cranmer  suppressed  them,  by  order  of 
the  King's  Privy  Council. 

Anciently,  this  day  was  called  that  of 
Christ's  Presentation;  and  in  the  Re- 
formed Church,  it  is  still  kept  as  a  solemn 
festival,  in  memory  of  the  humiliation  of 
the  Virgin  Mary,  who  presented  the  in- 
fant Jesus  in  the  Temple;  for,  to  render 


tiie  first-born  son  holy  unto  the  Lord,  it 
was  enjoined  by  the  Mosaical  ordinances, 
that  attendance  should  be  given  in  the 
Temple,  and  that  an  offering  should  at 
the  same  time  be  made  of  money,  or 
sacrifice.  The  Virgin  Mary,  therefore, 
attended  with  her  first-born  on  the  ap- 
pointed day,  and  presented  a  pair  of  doves, 
as  an  offering  suitable  to  her  circumstances. 
From  this  pious  obedience  to  the  law,  on 
the  part  of  the  mother  of  our  Lord,  arose 
the  rite  of  churching  women  after  child- 
birth, in  this  country  ;  but  as  the  ancient 
Mosaical  institution  has  been  abrogated 
by  the  new  and  more  perfect  law,  no  other 
sacrifice  than  that  of  the  heart  is  now 
enjoined  :  nor  is  any  precise  day  fixed  for 
the  public  performance  of  this  act. 

In  1300,  upon  this  day.  Pope  Boniface 
VIIL  instituted  the  Jubilees  in  the 
Romish  Church.  In  1461,  Edward.  Earl 
of  March,  defeated  the  forces  of  Henry 
VI.,  under  the  command  of  the  Earl  of 
Pembroke,  at  Mortimer's  Cross,  near 
Ludlow,  and  Owen  Tudor,  prince  of 
AVales,  was  beheaded  on  the  spot.  In 
1625,  Charles  I,  was  crowned  in  West- 
minster Abbey,  with  his  Queen  Henrietta 
Maria,  by  Abbot,  Archbishop  of  Canter- 
bury. 

On  this  day.  in  1845,  Christopher 
Wordsworth,  D.D.,  the  celebrated  poet, 
died,  leaving  the  British  nation  his  beau- 
tiful  compositions  as  a  memento.  The 
many  varied  and  beautiful  ])oems  he  com- 
posed, rank  foremiOst  among  the  best  pro- 
ductions of  modern  poets,  and  we  are  sure 
that  our  practical  readers  will  pardon  us, 
for  introducing  some  selections  from  them : 

EXERCISE. 

Rise  with  the  lark  !  your  matins  shall  obtain 
Grace,  be  their  composition  what  it  may, 
If  but  with  hers  performed  :  climb  once  again. 
Climb   every  day,    those   ramiiarts  ;    meet   the 

breeze 
Upon  their  tops  ;  adventurous  as  a  bee 
That  from  your  garden  thither  soars  to  feed 
On  new-blown  heath  ;  let  yon  commanding  rock 
Be  yonr  frequented  watch-tower ;  roll  the  stone 
In  thunder  down  the  mountains  :  with  all  your 

might 
Chase  the  wild  goat ;  and,  if  the  bold  red  deer 
Fly  to  these  harbours,  driven  by  hound  and  horn 
Loud  echoing,  add  your  speed  to  the  pursuit: 
So,  wearied  to  your  hut  shall  you  return, 
And  sink  at  evening  into  sound  repose. 

The  Third  Day  is  dedicated  to  St. 
Blaise  a  bishop  of  Sebaste,  in  Armenia, 
who  suffered  martyrdom  under  Dioclesian, 
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in  the  year  289.  He  is  said  to  have  found 
out  the  art  of  combing~wool,  on  which  ac- 
count, the  journeymen  wool-cOmbers  in 
England  have  sometimes  a  grand  pro- 
cession on  this  day.  One  of  the  trade 
personates  the  bishop,  carrying  a  pair  of 
combs  in  his  hands.  In  Leeds,  Norwich, 
and  other  places,  where  the  wool-combers 
are  numerous,  this  procession  excites  much 
interest. 

In  1738,  Sir  Thomas  Lombe,  the  pro- 
prietor of  the  first  and  largest  silk-mill 
ever  constructed  in  England  for  throwing, 
died.  He  received  jg  14,000  from  Par- 
liament for  having  contributed  materially 
to  the  national  prosperity,  and  the  model 
of  the  machine  was  deposited  in  the  Tower 
of  London.  In  1807,  Monte  Video,  on 
the  river  Plata,  was  taken  by  assault 
by  the  British  forces,  under  the  command 
of  Brigadier- General  Auchmuty. 

The  Fourth' Day.— In  838,  Egbert, 
the  first  sole  monarch  of  England,  died. 
He  was  the  17th  king  of  the  West  Saxons. 
Having  conquered  Kent,  he  laid  the  found- 
ation of  the  sole  monarchy  of  England, 
in  823,  being  crowned  at  Winchester, 
where  he  was  afterwards  interred.  This 
king  issued  an  edict  in  827,  commanding 
that  all  the  south  of  Britain  should  in 
future  be  called  England. 

In  1194,  Richard  I.,  King  of  England, 
was  released  from  his  confinement  in  the 
castle  of  Olmutz,  in  Moravia,  where  he 
was  imprisoned,  while  passing  through 
Germany  on  his  return  from  the  Crusade 
against  the  Saracens  in  the  Holy  Land. 
The  ransom  price  was  fixed  at  160,000 
marks  (^106,666  13*.  4^Z.),  a  sum  so  enor- 
mous in  that  age,  that  the  clergy  were 
obliged  to  sell  the  church  plate  to  raise 
the  money.  In  1536,  the  famous  Act  for 
abolishing  everything  relating  to  the 
Pope's  supremacy,  was  passed  by  the 
British  Parliament. 

In  1554,  Rogers,  the  divine,  was  burnt 
at  the  stake  in  Smithfield  ;  being  the  first 
Protestant  martyr  in  the  reign  of  Queen 
Mary.  He  assisted  Tindall  to  translate 
the  New  Testament. 

In  1615,  died  Jean  Baptiste  Porta,  a 
learned  Neapolitan  gentleman,  who  was 
the  first  person  to  project  an  Encyclo- 
paedia, and  was  the  inventor  of  the  Camera 
Obscura. 

In   1812  the  Rev.  Robert  Blair,  author 


of  the  celebrated  poem  of  the  "Grave," 
died  in  the  forty-seventh  year  of  his  age. 

The  Fifth  Day  is  dedicated  to  St. 
Agatha,  a  female  martyr  put  to  death  by 
order  of  Decius,  in  251.  The  cities  of 
Palermo  and  Catania  dispute  the  honour 
of  her  birth,  and  her  memory  is  religiously 
cherished,  and  superstitiously  celebrated  in 
Sicily. 

A.  D.  5.  The  Emperor  Augustus  is 
said  to  have  had  the  title  of  ''Pater  Patrice,''* 
or  Father  of  the  Country,  conferred  upon 
him  by  tlie  Roman  Senate, — a  distinction 
which  he  received  with  tears. 

In  1781,  Lord  George  Gordon  was  tried, 
before  the  Earl  of  Mansfield,  for  exciting 
the  riots  of  1780,  and  acquitted  ;  after  this 
he  published  a  libel  against  the  Queen  of 
France,  in  1786,  and  was  obliged  to  escape 
to  Holland,  in  consequence  ;  however,  he 
afterwards  returned  to  England  disguised 
as  a  Jew,  which  persuasion  he  had  adopted, 
and  being  committed  to  Newgate,  died 
there  in  1793. 

In  1783,  the  town  of  Scylla,  in  the  south- 
west corner  of  Calabria,  was  destroyed 
by  an  earthquake,  and  3,000  people 
perished  in  consequence.  In  the  same 
year  his  majesty  George  III.  instituted 
the  most  illustrious  order  of  knighthood 
for  Ireland,  the  knights  of  St.  Patrick, 
the  King  to  be  sovereign,  the  governor- 
general  of  Ireland,  grand-master,  and 
sixteen  knights  companions.  This  order 
has  a  king-at-arms  called  Ulster,  and 
a  chancellor,  register,  secretary,  and  usher 

In  1788,  Sir  Robert  Peel,  the  illustrious 
statesman,  was  born. 

In  1799,  Luigi  Galvani,  the  discoverer 
of  galvanism,  died  at  Bologna,  in  Italy. 

In  1810,  the  British  forces,  under  the 
command  of  General  Beckwith,  captured 
Guadaloupe. 

The  Sixth  Day  is  celebrated  as  that 
upon  which  King  Charles  II.  died  at 
Whitehall,  in  1685,  in  the  59tli  year  of  his 
age,  being  succeeded  by  his  brother  the 
Duke  of  York,  afterwards  James  II. 

In  1806,  Admiral  Duckworth  captured 
and  destroyed  the  French  fleet  off  St. 
Domingo,  in  the  West  Indies. 

The  Seventh  Day. —  In  1689,  the 
Peers  and  Commons  of  England  met  at 
Whitehall,  under  the  name  of  the  Conven- 
tion, and  declared  the  throne  vacant,  by 
the  abdication  of  King  James  II. 
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In  1788,  Governor  Philip  assumed  the 
title  and  authority  of  captain  general  and 
governor  of  New  South  Wales,  and  the 
royal  Commission  was  published  announcing 
this,  at  Sydney  Cove,  about  nine  miles  from 
Botany  Bay.  i 

The  Eighth   Day.     In   1587,   Mary, 
Queen  of  Scots,   was  beheaded  in  the  43rd 
year  of  her  age,   by    order   of  Elizabeth,  ^ 
Queen  of  England,  her  cousin  ;  at  Fother-  | 
ingay  Castle,  in  Northamptonshire,  after  a  ' 
cruel  imprisonment  of  nineteen  years.    She 
was  afterwards  buried  in  Peterborough  Ca- 
thedral ;  but  on  the  accession  of  her  son,  ! 
James   VI.   of    Scotland,   to  the  English 
throne,    her    remains    were    removed    to  , 
Westminster  Abbey.  | 

In    1671    Richard    Pendrell,   the  guide  , 
and    preserver    of   Charles    II.    after   his  \ 
escape  from  the  battle  of  Worcester,  died 
and  was  buried  in  St.  Giles's  church-yard. 
London. 

The  Ninth  Day  of  the  month,  this  year,  i 
is   Ash- Wednesday,   the  first    day  of  Lent,  ; 
which  was  so  calfed,  from  a  custom  among  , 
the   Christians  of  the  ancient  church,   of  ; 
penitents  expressing  humiliation  for  their  , 
sins,  by  appearing  in  the  church,  in  saclc- 
cloth  and  ashes,  and  having  ashes  sprinkled 
on  their  lieads  when  admitted  to  do  pen-  ; 
ance,    "  to    put    in    remembrance    every  ; 
Cliristian  man,  the  begining  of  Lent  and 
penance,  and    that   he   is   but   ashes  and 
earth,  and  thereunto  shall  return."     For  ; 
such    discipline   is    now   substituted    the  | 
public  reading  of  the    curses   denounced  : 
against    impenitent    sinners,    the    people  ; 
saying  "Amen"   after  each  malediction. 
The  word   Lent,    in    the   ancient    Saxon  | 
language,  is  called  Lengien,  which  signifies  | 
Spring  ;    therefore  this  was    denominated  i 
the  Spring  Fast,  or  Lengten  Fast,  that  is,  j 
the     time"^    of    humiliation     and     prayer,  | 
observed    by    Chrii-tians    before  Eastek.  | 
At  what  period  forty  days  were  appointed 
for  this  solemn  fast  is  unknown  ;    but  it  \ 
seems  probable  that  those  who  fixed  that  ; 
space   of  time,    had  respect  for   the  forty  i 
days'  fast  of  our  Saviour  in  the  wilderness.  | 

In    1555,    Hooper,    Bishop    of    Glou-  ] 
cester  was  burnt  before  the  door  of  his  j 
own   cathedral,  during   the  persecution  of  ' 
the  sanguinary  Queen  Mary.    He  suffered 
with   the  greatest  firmness,  in    confirma- 
tion of   his  attachment  to  the  Protestant 
cause.     On  the  same   day,  Dr.   Rowland 


Taylor  was  burnt  at  Hadleigh,  in  Suffolk, 
testifying  the  sincerity  of  his  faith  by  his 
undaunted  behaviour  at  the  stake. 

In  1811,  Dr.  Maskelyne,  (who  held  the 
appointment  of  astronomer  royal  for  forty- 
six  years),  died  at  Flamstead  House, 
Greenwich  Park,  near  London. 

The  Tenth  Day,  in  1660,  was  the  in- 
surrection of  the  Fifth  Monarchy  Men,  a 
set  of  religious  fanatics,headed  by  a  wine- 
cooper,  named  Venner,  who  was  arrested 
the  19th,  and  the  commotion  suppressed. 
The  ringleaders  were  executed  in  various 
places,  as  a  warning  to  others. 

In  1840  our  most  Gracious  Sovereign, 
Queen  Victoria  was  united  to  Prince 
Albert. 

The  Eleventh  Day.  In  1418,  Sir  John 
Oldcastle,  Baron  Cobham,  an  adherent  of 
WiclifF,  was  burnt  or  rather  roasted  alive, 
in  St.  Giles's  Fields. 

In  1503,  Elizabeth  of  York,  daughter 
of  Edward  IV.,  whom  Henry  VII.  had 
espoused  in  order  to  establish  himself 
more  firmly  on  the  throne,  by  uniting  the 
White  and  Red  Roses  of  York  and  Lan- 
caster, died  in  childbed,  and  soon  after- 
wards the  princess  to  whom  she  had  given 
birth. 

In  1650,  Rene  Descartes,  the  mathe- 
matician, died  in  Sv>?eden  ;  his  body  being 
afterwards  carried  to  Paris,  and  interred 
with  great  pomp. 

In  1662,  London  Bridge  was  burnt,  and 
many  persons  perished  in  the  conflagration. 

In  1821,  Adam  Walker,  the  celebrated 
lecturer  upon  experimental  philosophy, 
and  author  of  many  philosophical  works, 
died  at  Richmond,  in  Surrey.  He  was 
the  inventor  of  the  "  Eidour anion, ^^  or 
"  Transparent  Orrery,'"  the  warm- air  stove, 
and  "  Celestina." 

In  1847,  M.  Napier,  the  celebrated  edi- 
tor of  the  "  Edinburgh  Review,"  died  at 
the  age  of  70. 

The  Twelfth  Day.  In  1447,  Hum- 
phrey, Duke  of  Gloiicester,  was  mur- 
dered at  St.  Alban's ;  and  Lady  Jane 
Grey  beheaded  in  1554,  in  the  Tower  of 
London,  about  an  hour  after  her  husband. 
Lord  Guildford  Dudley,  the  fourth  son  of 
the  Duke  of  Northumberland. 

In  1754,  Prince  Talleyrand  was  born  ; 
in  1804,  Emmanuel  Kant,  the  celebrated 
German  Philosopher,  died  ;  and  in  1837, 
the  famous  chemist,  Edward  Turner,  died. 
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The  Thirteenth  Day.  In  1542,  Ca- 
therine Howard,  fifth  Queen  of  Henry 
VIII.,  was  beheaded  on  Tower-hill. 

In  1689,  William  and  Mary  were  pro- 
claimed King  and  dueen  of  Great  Britain. 
In  the  history  of  England,  the  accession 
of  the  Protestant  King  William  to  the 
throne  is  styled  the  Glorious  Revolution. 

In  1847,  the  celebrated  Sharon  Turner, 
author  of  ''  The  Sacred  History  of  the 
World,"  "  History  of  the  Anglo-Saxons," 
&c.,  died  at  the  age  of  78. 

The  Fourteenth  Day,  is  dedicated  to 
St.  Valentine,  and  is  the  Old  Candlemas 
Day.  Si.  Valentine  was  an  ancient  pres- 
byter of  the  Church  at  Rome,  and  was 
beheaded  in  the  Via  Flaminia,  about 
the  year  278,  during  the  reign  of  the 
Emperor  Valerianus.  At  Rome,  patron 
saints  are  chosen  upon  this  day.  "  St. 
Valentine's  day  is  supposed  to  have 
been  substituted  by  the  Church,  for  the 
pagan  Lupercalia,  in  the  course  of  which 
the  names  of  young  women  used  to  be 
enclosed  in  a  box,  and  drawn  for  by  their 
future  partners,  in  accordance  with  which 
practice,  on  this  festival,  valentines  were 
chosen  by  throwing  the  names  of  an  equal 
number  of  males  and  females  into  two 
heaps,  after  which  a  general  drawing  took 
place  on  both  sides ;  when  the  whole  party 
had  been  thus  paired  by  chance,  the  men 
gave  balls  and  treats  to  their  mistresses, 
wearing  their  billets  for  several  days  on 
their  breasts  or  sleeves.  On  this  day,  the 
gallants  sent  presents  of  gloves,  silk 
stockings,  garters,  or  jewellery  to  their 
valentines.  Another  mode  was  to  look 
jDut  of  the  door  or  window  early  in  the 
morning,  and  the  person  first  seen,  if  un- 
married, was  considered  to  be  the  destined 
individual."  The  practice  of  looking 
out  of  the  window  or  door  is  mentioned 
in  "Hamlet,"  where  Ophelia  sings: 

"Good  morrow  !  'tis  St.  Valentine's  day, 
All  in  the  morning  betinie, 
And  I  a  maid  at  your  window, 
To  be  your  Valentine." 

The  practice  of  making  presents  is  still 
kept  up  in  many  parts  of  England,  parti- 
cularly in  Devonshire ;  where  a  young 
woman  thus  addresses  the  first  young  man 
she  meets : 

*Good  morrow,  Valentine,  I  go  to-daj-, 
To  wear  for  you  what  you  must  pay, 
A  pair  of  gloves  next  Easter-day." 


In  1400,  Richard  II.,  King  ot  England, 
was  basely  murdered  in  Pontefract  Castle, 
Yorkshire,  where  he  was  imprisoned.  His 
strength  and  courage  were  so  great,  that 
he  slew  four  of  the  eight  assassins  who 
attacked  him. 

In  1776,  Captain  James  Cook,  the  fa- 
mous circumnavigator,  was  killed  in  a 
skirmish  with  the  savages  of  Owhyhee, 
one  of  the  Sandwich  Islands,  in  the  Pacific 
Ocean. 

In  1780,  Sir  William  Blackstone,  author 
of  the  celebrated  "  Commentaries  on  the 
Laws  of  England,"  died. 

In  1797,  Sir  John  Jervis,  afterwards 
Earl  St.  Vincent,  obtained  a  signal  victory 
over  the  Spanish  fleet,  off  Cape  St.  Vin- 
cent, in  Portugal. 

The  Fifteenth  Day.  In  1564, 
Galileo  Galilei,  was  born  at  Pisa,  of 
a  noble  Florentine  family.  He  im- 
proved the  telescope  in  1609,  con- 
structed microscopes  in  1612,  and  dis- 
covered Jupiter's  Satelites  in  1614,  and 
seems  to  have  been  the  first  to  notice  the 
points  of  rest  and  motion  in  the  sounding- 
board  of  a  musical  instrument. 

In  1695,  on  this  day,  King  William  III. 
was  to  have  been  assassinated  by  con- 
spirators, on  his  return  from  Richmond 
to  London,  but  the  plot  was  defeated  by 
the  conveyance  of  timely  notice  to  His 
Majesty  and  Ministers. 

In  1732,  Francis  Atterbury,  Bishop  of 
Rochester,  a  celebrated  poet  and  political 
writer,  died  in  exile  at  Paris,  having  been 
banished  from  England  for  corresponding 
with  the  exiled  royal  race  of  Stuart.  His 
body  was  brought  to  England,  and  in- 
terred in  Westminster  Abbey. 

In  1810,  the  Dutch  islands  of  Saint 
Eustatia,  Saint  Martin,  and  Saint  Saba, 
were  surrendered  to  the  British. 

In  1840,  the  illustrious  surgeon,  Sir 
Astley  Cooper  died,  at  the  age  of  73. 

The  Sixteenth  Day.  In  1497,  the 
celebrated  divine,  Philip  Melancthon,  the 
coadjutor  of  Martin  Luther  in  the  great 
work  of  the  Reformation  of  the  Christian 
Church,  was  born  in  the  small  town  of 
Brethen  or  Bretheim,  in  the  Palatinate  of 
the  Rhine.  He  was  appointed  by  the 
general  body  of  the  Reformers,  in  the 
early  part  of  1530,  to  draw  up  the  ex- 
position of  their  opinions,  which  was 
presented  to   the    Emperor  at  Augsburg, 
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in  March  of   the   same  year  ;  and  is  well 
known  as  the  "  Confession  of  Augsburg." 

In  1754,  Dr.  Richard  Mead,  the  cele- 
brated London  physician,  died.  He  made 
the  experiment,  in  1721,  of  inoculating 
for  the  small-pox :  and  was  very  suc- 
cessful, having  first  operated  upon  seven 
condemned  criminals  in  Newgate. 

The  Seventeenth  Day.  In  1461, 
the  second  battle  of  St.  Alban's  was 
fought,  wherein  upwards  of  2,000  Yorkists 
perished,  and  Queen  Margaret  defeated 
the  forces  of  the  Earl  of  Warwick,  and 
set  her  husband  free  from  captivity. 

In  1653,  Michael  Buonarotti  Angelo, 
the  father  of  epic  painting,  and  also  cele- 
brated for  his  architectural  triumphs  and 
beautiful  pieces  of  sculpture,  died  at  Rome, 
having  nearly  completed  his  89th  year. 

The  Eighteenth  Day.  In  1478,  the 
Duke  of  Clarence,  brother  to  King  Ed- 
ward IV.,  was  drowned  in  a  butt  of 
Malmsey  wine  ;  and  in  1546,  the  great  re- 
former, Martin  Luther,  died  at  Eisleben, 
in  the  63rd  year  of  his  age. 

The  Nineteenth  Day.  In  1437, 
King  James  I.  of  Scotland  was  murdered; 
and  in  1849,  B.  Barton,  the  Quaker  poet, 
died,  at  the  age  of  69.  Our  poetical 
readers,  no  doubt,  remember  his  beau- 
tiful compositions,  particularlv  those  upon 
"Human  Life:"  "The  Stars;"  "The 
Falling  Leaf ;"  "The  Sea  ;^'  "The  Sun." 

The  Twentieth  Day.  In  1547,  Ed- 
ward VI.  was  crowned  King  of  England, 
at  Westminster,  when  he  created  forty 
knights  of  the  Bath. 

The  Twenty-first  Day.  In  1437, 
King  James  I.  of  Scotland,  was  treacher- 
ously murdered  at  Perth,  while  taking 
supper  in  the  convent  of  the  Dominican 
Friors ;  and  his  wife  Joan  received  two 
wounds  while  trying  to  prevent  his  assassi- 
nation. In  1838,  the  celebrated  oriental 
scholar,  Silvestre  de  Lacy,  died  at  the  age 
of  80;  and  in  1845  the  Rev.  S.  Smith, 
author  of  the  "  Plymley  Letters,"  &c.,  at 
the  age  of  74. 

The  Tweni  ^-second  Day.  In  1806, 
the  celebrated  painter,  James  Barry,  died 
in  his  65th  year  ;  and  in  1824,  John  Davy, 
the  composer  of  "  The  Bay  of  Biscay," 
"May  we  ne'er  want  a  Friend,"  &c.  died 
in  great  distress,  and  almost  without  a 
friend. 

The   Tvv^enty-third  Day.     In    1792, 


the  eminent  painter,  Sir  Joshua  Reynolds, 
died  at  his  house  in  Leicester-fields,  and 
was  afterwards  buried  in  St.  Paul's  Cathe- 
dral, where  a  monument  is  erected  to  his 
memory. 

The  Twenty-fourth  Day  is  dedi- 
cated to  St.  Matthias,  who  was  one  of  the 
seventy-two  disciples  of  Christ,  and  a 
most  faithful  and  constant  attendant  upon 
his  Divine  Master,  until  his  ascension  ; 
after  which  he  was  elected  to  fill  the  p]ace 
of  the  traitor  Ju^das  Iscariot ;  and  having 
preached  the  Gospel  in  various  parts,  par- 
ticularly in  Cappadocia,  and  along  the 
shores  of  the  Caspian  Sea,  was  executed 
at  Colchis.  The  manner  of  his  death  is 
not  certain  ;  some  asserting  that  he  was 
crucified,  while  others  maintain  that  he 
was  beheaded.  On  this  day,  in  616,  Ethel- 
bert,  5th  King  of  Kent,  and  6th  monarch 
of  Britain,  died  ;  and  in  1308,  King  Ed- 
ward II.  and  his  queen  Isabella,  wei'e 
crowned  at  Westminster, 

The  Twenty-fifth  Day.  In  1601, 
Queen  Elizabeth's  favourite,  the  Earl  of 
Essex,  was  beheaded  privately  in  the 
Tower  of  London,  in  his  34th  year,  for 
trying  to  incite  the  people  against  the 
queen;  and  in  1723,  the  famous  archi- 
tect, Sir  Christopher  Wren,  died  in  his 
91st  year,  and  was  afterwards  buried  in 
the  vaults  of  St.  Paul's,  one  of  the  great- 
est triumphs  of  his  art. 

The  Twenty-sixth  Day.  In  1797, 
the  Bank  of  England  suspended  cash 
payments  (by  an  order  of  Council),  in 
consequence  of  the  great  demand  of  specie, 
particularly  gold,  for  foreign  payments ; 
and  from  persons  hoarding  their  gold. 
A  guinea  was  then  valued  at  27  shillings. 

The  Twenty -seventh  Day.  In  1706, 
John  Evelyn,  the  author  of  "  Sylva,  or  a 
Discourse  of  Forest  Trees,"  and  many 
other  works,  died  at  the  age  of  85,  at 
Wotton  in  Surrey.  He  was  distinguished 
as  a  natural  philosopher.  In  1814,  the 
illustrious  Duke  of  Wellington  defeated 
Marshal  Soult,  at  the  battle  of  Orthez, 
near  Bayonne,  France. 

The  Twenty-eighth  Day.  In  1582, 
the  eminent  Scottish  poet  and  historian, 
George  Buchanan,  died.  In  1674,  peace 
was  ratified  with  Holland,  by  which  the 
English  obtained  many  advantages. 

The  natural  history  of  February  is  not 
so    rich    with    materials    for    study    and 


120 


THE  MONTHS— FEBRUARY. 


thought  as  other  months,  but  yet  we  have 
variety,  and  ample  matter  for  reflection. 

The  flowers  of  the  month  are  the  snow- 
drop (Galanthus  nivalis),  with  its  elegant 
drooping  corolla.  The  golden  crocus, 
{Crocus  vermis)  harbinger  of  Spring  ;  parti- 
coloured crocus  (Crocus  versicolor),  and 
the  Scotch  crocus  {Crocus  biflorus).  Then 
we  have  the  red  dead-nettle,  {Lamium 
purpureum),  seen  on  most  sheltered 
hedge-banks  during  the  month,  with  the 
common  groundsel  {Senecio  vulgaris),  the 
delight  of  our  feathered  songsters :  for 
who  has  not  seen, 

"The  little  goldfinch  pluck 
The  gTOundsel's  feather'd  seeds,  and  twit,  and 
twit." 

The  mezereon  {Daphne  mezereon),  and 
Pontic  Daphne  {Daphne  pontica),  delight 
the  eye  amid  the  heap  of  almost  forlorn- 
looking  shrubs  that  abound  during  this 
month,  but  occasionally  we  may  notice  in 
some  well  cultivated  grounds  the  Japan 
quince  {Cydonia  Japonica),  with  its  scar- 
let flowers. 

The    dandelion  {Leontodon    taraxacum), 
the  root  of  which  is  used  by  physicians, 
either  in  tlie  form  of  decoction  or  extract, 
and  the  leaves  for  salad  by  many  persons,  is 
seen  during  this  month  in  the  meadows,  and 
we  may  also  observe  in  our  walks  abroad 
the  common  violets   {Viola  odorata)  ;  the 
fringed   star  of    Bethlehem  {Ornithogalum 
frimhriatum) ;    the    Watson's    corn  -  flag, 
{Gladiolus  Watsonius)  ;  several   varieties  of 
hepataca,  particularly  the  Hepatica  triloba  ; 
the  wild  primrose   {Primula  vulgaris)  ;  the 
coltsfoot   {Tussilago  farfara)  ;    the  marsh 
marigold  {Caltha  pabcstris)  ;  the  Coan  sow- 
bread (CycZam^ra  Coum);  the  Siberian  squill 
{Scilla  Sibirica);  the  two-leaved  squill  {Scilla 
hifolia)  ;  the  spiing  bulbocodium  {Bulboco- 
dium  vernum) ;  and  the  bean-leaved  species 
{Corydalis  fabacea).     We    may   frequently 
see  the  herbaceous  heath  {Erica  cinerea)  ; 
the     Canadian   flea-bane    (Erigeron  Cana- 
densis) ;   the   Daturian  rose-laurel  {Rhodo- 
dendron   Dafuricum) ;    and    the    Lapland 
diapensia  {Diapensia  Lapponica) ;  with  the 
Chimonanthus     {Chimonanthus  fragrans)  ; 
and  Chimonanthus  grandiflorus. 

The  principal  birds  that  are  seen  at 
this  season,  are  the  tomtit  (Parus  cceru- 
leus)  ;  the  house-sparrow  {Passer  domes- 
ticus);   the  golden-crested   wren  {Regulus 


cristatus)  ;  the  sky-lark  {Alauda  arvensis)  ; 
the  common  wren  {Anorthura  communis)  ; 
the  yellow-hammer  {Emberiza  citrinella)  ; 
the  chaffinch  {Fringilla  spiza) ;  and  the 
rook  {Corvus  predatoriu/i).  There  are  other 
birds  which  are  regarded  in  a  different 
light  to  those  we  have  mentioned,  such, 
for  example,  as  the  curlew  {Numenius 
arquata) ;  the  golden-plover  {Charadnis 
■pluvialls)  ;  the  Brent  goose  {Anser  bre.nta)  ; 
and  the  Bernacle  goose  {Anser  bernicla)  ; 
and  the  wild  goose  {Anser  palustr is).  Then 
we  have  the  partridge  {Perdix  cinerea), 
which  is  decidedly  a  bird  of  the  month, 
because  they  begin  to  pair  and  look  out 
for  proper  nesting  -  places  during  the 
month,  and  so  does  the  tawny  owl  {Strix 
aluco);  the  kingfisher  {Alcedo  ispida)  ; 
and  the  tame  goo?.e  {Anser  palustris  domes.) 
The  fish  of  the  month  are  the  grayling 
{Coregonus  Thymallus) ;  the  salmon  {Salmo 
salar),  which  descends  the  rivers  to  the 
sea ;  and  the  dace  {Leuciscus  communis), 
which  is  unfit  to  eat  as  it  spawns. 

The  chief  insects  of  the  month  are  the 
dark  carrion-beetle  {Silpha  opaca)  ;  the 
bacon -beetle  {Dermestes  lardarius) ;  the 
ditch-beetle  {Hydrophilus  caraboides) ;  the 
lurid  pool-beetle  {Berosus  luridus) ;  and 
the  mealworm  beetle  {Tenebrio  molitor). 
The  moths  which  are  chiefly  seen  during 
the  month  are  the  February  carpet-moth 
{Aplocera  ccssiata)  ;  the  spring-usher  moth 
{Anisopteryx  leucopheria)  ;  the  dark-bor- 
dered usher  {Anisopteryx  Nigricaria)  ;  the 
small  egger  moth  {Eriogaster  lanestris) ; 
the  orange  upper  -  wing  moth  {Xanthia 
croceago) ;  the  clouded  lead  moth  {Diurnea 
tortricella)  ■;  the  clouded  brown  moth 
{Capillaria  tesserella)  :  the  small  brindled 
beauty  moth  {Nyssia  hispidana) ;  the  rosy 
day  moth  {Diurnea  saUcella);  and  the 
brimstone  butterfly  {Gonepteryx  rhamni.) 
The  slow- worm  {Anguis  fragilis),  also 
shows  itself  during  the  month. 

The  quadrupeds  of  the  month  are 
virtually  the  mole  {Talpa  Europaa) ;  the 
sheep  {Ovis  aries)  ;  and  the  ha.t&  {Fespertilio 
murinus,  &c.),  but  there  are  many  others 
that  are  not' regarded  as  pertaining  to  the 
chilly  month  of  February.  The  wintry 
garb  still  clothes  shivering  Nature,  but  the 
gradual  lengthening  of  the  days  is  a  har- 
binger of  Spring,  and  bids  us  look  forward 
with  cheerful  anticipation  to  the  period  of 
reviving  vegetation. 
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SPECIFIC  GRAVITY  : — Continued  from  page  98. 

For  the  determination  of  the  densities  of  liquids  there  is  stiU  another  method,  often 
more  convenient  than  tlie  former,  and  very  commonly  resorted  to  ;  it  is  by  the  aid  of 
instruments  which  pass  under  the  name  of  Hydrometers  or  Aerometers. 

The  principle  on  which  these  act  is,  that  when  a  body  floats  upon  water,  the  quantity 
of  fluid  displaced  is  equal  in  volume  to  the  volume  of  the  part  of  the  bodv  immersed,  and 
in  weight  to  the  weight  of  the  whole  body. 

^  Thus,  a  piece  of  cork  floating  on  the  surface  of  quicksilver,  water,  and  alcohol,  sinks 
in  them  to  very  different  depths :  in  the  quicksilver  but  little,  in  the  water  more,  and  in 
the  alcohol  still  deeper;  but  in  every  instance  the  weight  of  the  quantity  of  the  liquid 
displaced  is  equal  to  that  of  the  cork. 

It  is  plain,  therefore,  that  to  determine  the  specific  gravity  of  a  liquid,  we  have  onlv 
to  determine  the  depth  to  which  a  floating  body  will  be 
immersed  in  it.  The  hydrometer  fulfils  these  condi- 
tions. It  consists  of  a  cylindrical  cavity  of  glass,  A. 
Fig.  5Q,  on  the  lower  part  of  which  a  spherical  bulb,  B, 
is  blown,  the  latter  being  filled  with  a  suitable  quantity 
of  small  shot  or  quicksilver.  From  the  cylindrical  por- 
tion, A,  a  tube,  C,  rises,  in  the  interior  of  which  is  a 
paper  scale  bearing  tlie  divisions.  The  whole  weight  of 
the  instrument  is  such  that  it  floats  in  the  liquid  to  be 
tried,  and  if  that  liquid  is  to  be  compared  with  water, 
and  is  lighter  than  water,  the  zero  of  the  divided  scale 
is  toward  the  lower  end  of  the  paper ;  but  if  the  liquid  be 
heavier  than  water,  the  zero  is  toward  the  top  of  the 
scale.  Tables  are  usually  constructed,  so  that,  by  their 
aid,  when  the  point  at  which  the  hydrometer  floats  in  a 
given  liquid  is  determined  in  any  experiment,  the  specific 
gravity  is  expressed  opposite  that  number  in  the  table. 

Of  these  scale-hydrometers  we  have  several  different  kinds,  according  as  they  are  to 
determine  different  liquids.  Among  them  may  be  mentioned  Beaume's  hydrometer,  an 
instrument  of  constant  use  in  chemistry.  In  the  finer  kinds  of  aerometers  the  weighted 
sphere,  B,  Fig.  56,  forms  the  bulb  of  a  delicate  thermometer,  the  stem  of  which  rises 
into  the  cavity,  A.  This  enables  us  to  determine  the  temperature  of  the  liquid  at  the 
same  time  with  its  specific  gravity. 

Nicholson's  gravimeter  is  a  hydrometer  which  enables  us  to  determine  the  density 
either  of  solids  or  liquids.     It  is  represented  by  Fig.  57. 
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CHAPTER  XII. 

HYDROSTATIC    PRESSURES    AND    FORMATION    OF    FOUNTAINS. 

Fundamental  Fa4:t  of  Hydrostatics— holds  also  for  Gases.— Illustrations  of  Upward  Pres- 
sure.— Determination   of  Specific   Gravities  of  Liquids  on  these  Principles.— Theort/  oj 
Fountains. — Cause  of  Natural  Springs. — Artesian  Wells. 
The  fundamental  fact  in  hydrostatics  thus  appears  to  be,  that  as  each  atom  of  a  liquid 
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yields  to  the  influence  of  gravity  without  being  restrained  by  any  cohesive  force,  all  the 
particles  of  such  a  mass  must  press  upon  those  which  are  immediately  beneath  them, 
and  therefore  the  pressure  of  a  liquid  must  be  as  its  depth. 

The  same  fact  has  already  been  recognized  for  elastic  fluids,  in  speaking  of  the 
mechanical  properties  of  the  earth's  atmosphere,  which,  for  this  very  reason,  and  also 
from  the  circumstance  that  it  is  a  highly  compressible  body,  possesses  different  densi- 
ties at  different  heights.  The  lower  regions  have  to  sustain  or  bear  up  the  weight  of 
all  above  them  ;  but  as  we  go  higher  and  higher  this  weight  becomes  less  and  less,  until 
at  the  surface  it  ceases  to  exist  at  all. 

We  have  already  shown,  from  the  nature  of  a  fluid,  such  pressures  are  propagated 
equally  in  all  directions,  upward  and  laterally,  as  well  as  downward. 
This  important  principle  deserves,  however,  a  still  further  illustration 
from  the  consequences  we  have  now  to  draw  from  it.  Let  a  tube  of 
glass,  a  h,  Fig.  58,  have  its  lower  end,  h,  closed  with  a  valve  slightly 
weighted  and  opening  upward,  the  end,  a,  being  open.  On  holding  the 
tube  in  a  vertical  position,  the  valve  is  kept  shut  by  its  own  weight. 
But  if  we  depress  it  in  a  vessel  of  water,  as  soon  as  a  certain  depth  is 
reached  the  upward  pressure  of  the  water  forces  the  valve,  and  the  tube 
begins  to  fill.  Still  further,  if  before  immersing  the  tube  we  fill  it  to 
the  height  of  a  few  inches  with  water,  we  shall  find  that  it  must  now  be 
depressed  to  a  greater  depth  than  before,  because  the  downward  pres- 
sure of  the  included  water  tends  to  keep  the  valve  shut. 
From  the  same  principles  it  follows,  that  whenever  a  liquid  has  freedom  of  motion, 
it  will  tend  to  arrange  itself  so  that  all  parts  of  its  surface  shall  be  equi-distant  from 
the  centre  of  the  earth.  For  this  reason  the  surface  of  water  in  basins  and  other  reser- 
voirs of  limited  extent  is  always  in  a  horizontal  plane  ;  but  when  those  surfaces  are  of 
greater  extent,  as  in  the  case  of  lakes  and  the  sea,  they  necessarily  exhibit  a  rounded 
form,  conforming  to  the  figure  of  the  earth.  It  is  also  to  be  remembered  that,  when 
liquids  are  included  in  narrow  tubes,  the  phenomena  of  capillary  attraction  disturb  both 
their  level  and  surface-figure. 

All  liquids,  therefore,  tend  to  find  their  own  level.  This 
fact  is  well  illustrated  by  the  instrument,  Fig.  59,  consisting 
of  a  cylinder  of  glass,  a,  connected  by  means  of  a  horizontal 
branch  with  the  tube,  h,  which  moves  at  a  tight  joint  at,  c.  By 
this  joint,  b  can  be  set  parallel  to  a,  or  in  any  other  position. 
If  a  is  filled  with  water  to  a  given  height,  the  liquid  immedi- 
ately flows  through  the  horizontal  connecting-pipe,  and  rises 
to  the  same  height  in  h  that  it  occupies  in  a.  Nor  does  it 
matter  whether  h  be  parallel  to  a,  or  set  at  any  inclined  position ; 
^^^-  ^^-  tlie  liquid  spontaneously  adjusts  itself  to  an  equal  altitude. 

The  same  liquid  always  occupies  the  same  level.  But  when  in  the  branches  of  a  tube 
we  have  liquids,  the  specific  gravities  of  which  are  different,  then,  as  has  already  been 
stated  in  Chapter  X.,  they  rise  to  different  heights.  The  law  which  de- 
termines this  is,  "  The  heights  of  different  fluids  are  inversely  as  their 
specific  gravities."  If,  therefore,  in  one  of  the  branches  of  a  tube,  a  h. 
Fig.  GO,  some  quicksilver  is  poured  so  as  to  rise  to  a  height  of  one 
inch,  it  will  require  in  the  other  tube,  &  c,  a  column  of  water  13^  inches 
long  to  equilibrate  it,  because  the  specific  gravities  of  quicksilver  and 
water  are  as  13|  to  1. 

A  very  neat  instrument  for  illustrating  these  facts  is  shown  in  Fig. 
6L  '  It  consists  of  two  long  glass  tubes,  a  b,  which  are  connected  with 
a  small  exhausting  syringe,  c,  their  lower  ends  being  open  dip  into 
the  cups,  w  a,  in  which  the  liquids  whose  specific  gravities  are  to  be  tried 
are  placed.  Let  us  suppose  they  are  water  and  alcohol.  The  syringe 
produces  the  same  degree  of  partial  exhaustion  in  both  the  tubes,  and 
the  two  liquids,  equally  pressed  up  by  the  atmospheric  air,  begin  to 
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rise 


But  it  will  be  found  that  the  alcohol  rises  much  higher  than  the  water — to  a 
height  which  is  inversely  proportional  to  its  specific  gravity. 

When  in  the  instrument,  Fig.  59,  we  bend  the  tube,  b,  ^^ 

upon  its  joint,  so  that  its  end  is  below  the  water-level  in  ^^^^ 
a,  the  liquid  now  begins  to  spurt  out :  or  if,  instead  of  |||j;j|  | 
the  jointed  tube,  we  have  a  shorter  tube,  C  e  D,  Fig. 
62,  proceeding  from  the  reservoir,  A  B,  the  water  spouts 
from  its  termination  and  forms  a  fountain,  E  F,  which 
rises  nearly  to  the  same  height  as  the  water-level.  The 
resistance  of  the  air  and  the  descent  of  the  falling  drops 
shorten  the  altitude,  to  which  the  jet  rises  to  a  certain 
extent.  On  the  top  of  the  fountain  a  cork  ball,  G,  may 
a  (t         be  suspended  by  the  playing  water. 

The  same  instrument  may  be  used  to  show  the  equality 
of  the  vertical   and  lateral  pressures  at  any  point.     For 
let  the  tube,  D  E,  be  removed  so  as  to  leave  a  circular 
aperture  at  e ;   also  let  C  be  a  plug  closing  an  aperture 
in  the  bottom  of  exactly  the  same  size  as  e.  Now,  if  the 
reservoir,  A  B,  be  filled  to  the  height  g,  and  kept  at  that 
point  by  continually  pouring  in  water,  and  the  quantities 
Fig.  61.         of  liquid  flowing  out  through  the  lateral  aperture,  e,  and 
the  vertical  one,  C,  be  measured,  they  will  be  found  precisely  the   same,   showing, 
therefore,  the  equality  of  the  pressures;  but  if  an  aperture  of  the  same  size  were  made 
at/,  the  quantity  would  be  found  correspondingly  less. 

It  is  upon  these  principles  that  fountains  often  depend.  The  water  in  a  reservoir  at 
a  distance  is  brought  by  pipes  to  the  jet  of  the  fountain,  and  there  suiFered  to  escape. 
The  vertical  height  to  which  it  can  be  thrown  is  as  the  height  of  the 
reservoir,  and  by  having  several  jets  variously  arranged  in  respect  of 
one  another,  the  fountain  can  be  made  to  give  rise  to  different  fanciful 
forms,  as  is  the  case  with  many  public  fountains. 

A  simple  method  of  exhibiting  the  fountain  is  shown  in  Fig.  63.  A 
jar,  G,  is  filled  with  water,  and  a  tube,  bent  as  at  a  6  c,  is  dipped  in  it. 
By  sucking  with  the  mouth  at  a,  the  water  may  be  made  to  fill  the  tube, 
and  then,  on  being  left  to  itself,  will  play  as  a  fountain. 

On  similar  principles  we  accoimt  for  the  occurrence  of  springs, 
natural  fountains,  and  Artesian  wells.  The  strata  composing  the  crust 
of  the  earth  are,  in  most  cases,  in  positions  inclined  to  the  horizon. 
They  also  differ  very  greatly  from  one  another  in  permeability  to  water 
— sandy  and  loamy  strata  readily  allomng  it  to  percolate  through  them 
while  its  passage  is  more  perfectly  resisted  by  tenacious  clays.  On 
the  side  of  a  hill,  the  superficial  strata  of  which  are  pervious,  but  which 
rest  on  an  impervious  bed  below,  the  rain  water  penetrates,  and  being  guided  along  the 
inclination,  bursts  out  on  the  sides  of  the  hill  or  in  the  valley  below,  wherever 
there  is  a  weak  place  or  where  its  vertical  pressure  has  become  sufficiently  powerful 
to   force  a  way.     This  constitutes  a  common  spring. 

The  general  principle  of  the  Artesian  or  overflowing  wells  is  illustrated  in  Fig.  64. 

Let  h'  h  c  d,  be  the  surface  of  a  region  of  coun- 
try the  strata  of  which,  h'  b  and  d,  are  more 
or  less  impervious  to  water,  while  the  interme- 
diate one,  c,  of  a  sandy  or  porous  constitution, 
allows  it  a  freer  passage.  When  in  the  distant 
sandy  country  at  c,  the  rain  falls,  it  perco- 
lates readily  and  is  guided  by  the  resisting  stra- 
tum, d.  Now  if  at  a,  a  boring  is  made  deep 
enough  to  strike  into  c  or  near  to  d  on  the 
principles  which  we  have  been  explaining,  the  water  will  tend  to  rise  in  that  boring 
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to  its  proper  liydrostatic  level,  and  therefore,  in  many  instances,  will  overflow  at  its 
mouth.  The  region  of  country  in  which  this  water  originally  fell  may  have  been  many 
miles  distant. 

[*'  London  stands  in  a  hollow,  of  which  the  first  or  innermost  layer  is  a  basin  of  clay, 
placed  over  chalk,  and  on  boring  through  the  clay  (sometimes  of  300  feet  in  thickness) 
the  water  issues,  and  in  many  places  rises  considerably  above  the  surface  of  the  ground, 
showing  that  there  is  a  higher  source  or  level  somewhere." — Dr.  Ai-notVs  "  Elements  oj 
Physics,"   3rd  ed.,  p.  275.] 

It  follows,  from  the  action  of  gravity  on  liquids,  that  if  we  have  several  which  differ 
in  specific  gravity  in  the  sane  vessel,  they  will  arrange  themselves  according  to  their 
densities.  Thus,  if  into  a  deep  jar  we  pour  quicksilver,  solution  of  sulphate  of  copper, 
water,  and  alcohol,  they  will  arrange  themselves  in  the  order  in  which  they  have  been 
named. 


CHAPTER  XIII 

OF    FLOWING    LIQUIDS    AND    HYDRAULIC    MACHINES. 

Laivs  of  the  Flowing  of  Liquids. — Determination  of  the  Quantity  Discharged. — Contracted 
Vein. — Parabolic  Jets. — Relative    Velocity  of  the  Parts  of  Streams. —  Undershot,  Over- 
shot, Breast- Wheels. — Common  Pump. — Forcing-Pump. — Vera's  Pump. — Chain-Pump. 
If  a  liquid,  the  particles  of  which  have  no  cohesion,  flows  from  an  aperture  in  the 
bottom  of  its  containing  vessel,  the  particles  so  descending  fall  to  the  aperture  with  a 
velocity  proportional  to  the  height  of  the  liquid. 

The  force  and  velocity  with  which  a  liquid  issues  depend,  therefore,  on  the  height  of 
its  level — the  higher  the  level  the  greater  the  velocity. 

As  the  pressures  are  equal  in  all  directions,  and  as  it  is  gravity  which  is  the  cause  of 
the  flow,  "  The  velocity  which  the  particles  of  a  fluid  acquire  when  issuing  from  an 
orifice,  whether  sideways,  upward,  or  downward,  is  equal  to  that  which  they  would  have 
acquired  in  falling  perpendicularly  from  the  level  of  the  fluid  to  that  of  the  orifice." 

When  a  liquid  flows  from  a  reservoir  which  is  not  replenished,  but  the  level  of  which 
continually  descends,  the  velocity  is  uniformly  retarded  :  so  that  an  unreplenished 
reservoir  empties  itself  through  a  given  aperture  in  twice  the  time  which  would  have 
been  required  for  the  same  quantity  of  water  to  have  flowed  through  the  same  aperture, 
had  the  level  been  continually  kept  up  to  the  same  point. 

The  theoretical  law  for  determining  the  quantity  of  water  discharged  from  an 
orifice,  and  which  is,  that  "  the  quantity  discharged  in  each  second  may  be  obtained  by 
multiplying  the  velocity  by  the  area  of  the  aperture,"  is  not  found  to  hold  good  in 
practice — a  disturbance  arising  from  the  adhesion  of  the  particles  to  one  another,  from 
their  friction  against  the  aperture,  and  from  the  formation  of  what  iz  designated  "  the 
contracted  vein."  For  when  water  flows  through  a  circular  aperture  in  a  plate,  the 
diameter  of  the  issuing  stream  is  contracted  and  reaches  its  minimum  dimensions  at  a 
distance  about  equal  to  that  of  half  the  diameter  of  the  aperture.  This  effect  arises 
from  the  circumstance  that  the  flowing  water  is  not  alone  that  which  is  situated  per- 
pendicularly above  the  oriflce,  but  the  lateral  portions  likewise  move.  These,  tiierefore, 
going  in  oblique  directions,  make  the  stream  depart  from  the  cylindrical  form,  and 
contract  it,  as  has  been  described. 

By  attachment  of  tubes  of  suitable  shapes  to  the  aperture,  this  effect  may  be 
avoided,  and  the  quantity  of  flowing  water  very  greatly  increased,  A  simple  aperture 
and  such  a  tube  being  compared  together,  the  latter  was  found  to  discharge  half  as 
much  more  water  in  the  same  space  of  time. 

As  the  motion  of  flowing  liquids  depends  on  the  same  laws  as  that  of  falling  solids, 
and  is  determined  by  gravity,  it  is  obvious  that  the  path  of  a  spouting  jet,  the  direction 
of  which  is  parallel  or  oblique  to  the  horizon,  will  be  a  parabola  ;  for,  as  we  shall 
hereafter  see,  that  is  the  path  of  a  body  projected  under  the  influence  of  gravity  in 
vacuo.  When  a  liquid  is  suffered  to  escape  in  a  horizontal  direction  through  the  side 
of  a  vessel,  it  may  be  easily  shown  to  flow  in  a  parabolic  path.     The  maximum  distance 
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to  which  a  jet  can  reach  on  a  horizontal  plane  is,  when  the  opening  is  half  the  height 
of  the  liquid. 

[In  consequence  of  the  motion  of  water,  or  other  liquids,  being  subject  to  the  same  laws 
as  falling  bodies,  it  is  evident  that  the  velocity  and  quantity  of  water  discharged  at  various 

depths  in  rivers  would  be  as  the  square  roots  of 
those  depths,  provided  various  mechanical  causes 
did  not  exist  to  check  its  force.  Let  A  B  C  D  re- 
present a  tank  of  water,  from  which  a  channel, 
B  D  F  I,  slopes  considerably.  It  will  be  found 
that  the  lower  part  of  the  water  at  D  has  a  velocity 
as  the  square  root  of  the  depth  B  D  ;  the  water 
at  F  flows  with  a  velocity  proportioned  to  the 
square  root  of  the  depth  E  F  ;  and  the  water  at  I 
as  the  square  root  G  I.  The  top  water  at  H  has 
only  a  velocity  equal  to  that  of  the  bottom  water 
at  F,  because  it  is  the  same  depth  from  the  line  of 
level  A  B  G  ;  and  therefore,  by  the  same  rule,  we  may  arrive  at  the  velocity  of  any  part 
of  the  channel. 

["  A  very  slight  declivity  suffices  to  give  the  running  motion  to  water.  Three  inches 
per  mile,  in  a  smooth  straight  channel,  gives  a  velocity  of  about  three  miles  per  hour. 
The  Ganges,  which  gathers  the  waters  of  the  Himalaya  mountains,  the  loftiest  in  the 
world,  at  1,800  miles  from  its  mouth,  is  only  800  feet  above  the  level  of  the  sea — 
that  is,  about  twice  the  height  of  St.  Paul's  church  in  London  ;  and  to  faU  these  800 
feet  in  its  long  course,  the  water  requires  more  than  a  month.  The  great  river  Magda- 
lena,  in  South  x\merica,  running  for  1,000  miles  between  two  ridges  of  the  Andes,  falls 
only  500  feet  in  all  that  distance.  Above  the  commencement  of  the  thousand  miles,  it  is 
seen  descending  in  rapids  and  cataracts  from  the  mountains." — Dr.  ArnotCs  "  Elements 
of  Physics,"  p.  260.] 

To  measure  the  velocity  of  flowing  water,  floating  bodies  are  used:  they  drift,  im- 
mersed in  the  stream  under  examination.  A  bottle  partly  filled  with  water,  so  that  it 
will  sink  to  its  neck,  with  a  small  flag  projecting,  answers  very  well  ;  or  the  number  of 
revolutions  of  a  wheel  accommodated  with  float-boards  may  be  counted. 

In  any  stream  the  velocity  is  greatest  in  the  middle  (where  the  water  is  deepest),  and 
at  a  certain  distance  from  the  surface.  From  this  point  it  di- 
minishes toward  the  banks.  Investigations  of  this  kind  are  best 
made  by  Pictot's  stream-measurer,  Fig.  66.  It  consists  of  a  vertical 
tube  with  a  trumpet-shaped  extremity,  bent  at  a  right  angle.  When 
plunged  in  motionless  water  the  level  in  the  tube  corresponds  with 
that  outside,  but  the  impulse  of  a  stream  causes  the  water  to  rise 
in  the  tube  until  its  vertical  pressure  coun- 
terpoises the  force. 

The  force  of  flowing  water  is  often  em- 
ployed for  various  purposes  in  the  arts.  We 
have  several  different  kinds  of  water-wheels, 
as  the  undershot,  the  overshot,  and  the 
breast-wheel.  The  first  of  these  consists  of 
a  wheel  or  drum  revolving  upon  an  axis, 
and  on  the  periphery  there  are  placed  float- 
boards,  a  h  c  d  e,  &c.  It  is  to  be  fixed  so 
tliat  its  lower  floats  are  immersed  in  a  run- 
ning stream  or  tide,  and  is  driven  round  by 
the  momentum  of  the  current. 

["  It  is  obvious  that  we  may  make  the  diameter  of  an  undershot  wheel  as  great  as  we 
please  ;  and  that,  the  greater  the  diameter,  the  larger  will  be  the  gain  of  power.  But 
in  this,  as  in  all  previous  instances,  what  is  gained  in  power  is  lost  in  velocity  ;  since  a 
given  amount  of  movement  in   the  water,  which   would  carry  a  wheel  of  12    feet   in 
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diameter  through  a  whole  revolution,  H'ill   only  carry  a  wheel  of  24  feet  through  half  a 
revolution."] — Dr.  Carpenter's  "  Mechanical  Philosophy,"  p.  262. 

The  overshot- wheel,  in  like  manner,  consists  of  a  cylinder  or  drum,  with  a  series  of 
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Fig.  68.  Fig,  69 

cells  or  buckets,  so  arranged  that  the  water  which  is  delivered  by  a  tiuugn,  A  B,  on  the 
uppermost  part  of  the  wheel,  may  be  held  by  the  descending  buckets  as  long  as  pos- 
sible.     It  is  the  weight  of  this  water  that  gives  motion  to  the  wheel  on  its  axis. 

The  breast- wheel,  in  like  manner,  consists  of  a  drum  working  on  an  axis,  and  having 
float-boards  on  its  periphery.  It  is  placed  against  a  wall  of  a  circular  form,  and  the 
water  brought  to  it  fills  the  buckets  at  the  point  A,  and  turns  the  wheel,  partly  by  its 
momentum  and  partly  by  its  weight. 

["  The  most  advantageous  diameter  of  the  breast-wheel  will  depend,  like  that  of  the 
overshot  wheel,  upon  the  height  of  the  fall.  It  is  obvious  that  the  water  does  not  act 
equally  in  moving  the  wheel,  during  the  whole  of  its  descent ;  for,  as  the  power  pro- 
duced by  its  weight  always  acts  in  lines  perpendicular  to  the  earth's  surface,  its  action 
at  A  is  in  the  direction  A  a,  and  therefore  the  length  of  leverage  is  only  C  c.  By  the 
time  that  the  wheel  has  moved  round,  so  that  the  weight  is 
at  B,  it  will  act  in  the  direction  B  b,  and  therefore  with  the 
lever  power  C  d ;  and  when  it  has  arrived  at  D,  it  will  act  with 
the  power  of  the  full  radius  DC.  It  is  obvious  that  no  weight 
of  water  at  E  will  have  any  influence  in  turning  the  wheel, 
since  its  pressure  is  in  the  downward  direction  E  F ;  but  as 
soon  as  it  is  acting,  to  the  least  degree,  on  one  side  of  this,  it  will 
begin  to  exert  a  power  which  continually  increases  until  it 
reaches  D,  after  which  it  will  diminish  in  the  same  proportion.'* 
— Dr.  Carpenter'' s  "  Mechanical  Philosophy,'*  p.  263.] 

Of  these  three  forms  the  overshot-wheel  is  the  most  powerful. 
There  are    a   great   many   contrivances    for  the   purpose    of 
Fig.  70.  raising  water  to  a  higher  level.     These  constitute  the  different 

varieties  of  pumps. 

The  common  pump  is  represented  in  Fig.  71.  It  consists  of  three  parts:  the 
suction-pipe,  the  barrel  and  the  piston.  The  suction-pipe  a  h,  is  of  sufficient 
length  to  reach  down  to  the  water.  A,  proposed  to  be  raised  from  the  resetvoir 
R.  The  barrel,  C  B,  is  a  perfectly  cylindrical  cavity,  in  which  the'  piston,  P, 
moves,  air-tight,  up  and  down,  by  the  rod,  d.  It  is  commonly  moved  by  a  lever, 
but  in  the  figure  a  rod  and  handle,  D  E,  are  represented.  On  one  side  is  the 
spout,  S.  At  the.  top  of  the  suction-pipe,  at  O,  there  is  a  valve,  v,  and  also  one  on  the 
piston,  at  c.  They  both  open  upward.  When  the  piston  is  raised  from  the  bottom  of 
the  barrel  and  again  depressed,  it  exhausts  the  air  in  the  suction-pipe,  and  the  water 
rises  from  the  reservoir,  pressed  up  by  the  atmosphere.  After  a  few  movements  of  the 
piston  the  barrel  becomes  full  of  water,  which,  at  each  successive  lift,  is  thrown  out  of 
the  spout,  S.  The  action  of  this  machine  is  readily  understood,  after  what  has  been 
said  of  the  air-pump,  which  it  closely  resembles  in  structure. 

In  the  foicing-pump  the  suction-pipe,  e  R,  is  commonly  short,  and  the  piston,  g,  has 
no  valve.  On  the  box  at  O  there  is  a  valve,  v,  as  in  the  former  machine,  and  when  the 
piston  is  moved  upward  in  the  barrel,  C  B,  by  the  handle,  E,  and  rod,  D  d,  the  water  A, 
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j'ises  from  the  reservoir,  R,  and  enters  the  barrel.  During  the  downward  movement 
of  the  piston  the  valve,  v,  shuts,  and  the  water  passes  by  a  channel  round  m,  through 
the  lateral  pipe,  M  T  M  N,  into  the  air-vessel,  K  K.  The  entrance  to  this  air-vessel  at  P, 


covered  with 


is  closed  by  a  valve,  a,  and  there  proceeds  from  it  a  vertical  tube,  H  G,  open  at  both 
ends.  ^ After  a  few  movements  of  the  piston,  the  lower  end,  I,  of  this  tube  becomes 
water,  and  any  further  quantity  now  thrown  in  compresses  the  air 
in  the  space,  H  G,  which,  exerting  its  elastic  force, 
drives  out  the  water  in  a  continuous  jet,  S.  The  reci- 
procating motion  of  the  piston  may,  therefore,  be 
made  to  give  rise  to  a  continuous  and  unintermitting 
stream  by  the  aid  of  the  air-vessel,  K  K. 

Among  other  hydraulic  machines  may  be  mentioned 
Vera's  pump,  more,  however,  from  its  peculiar  con- 
struction than  for  any  real  value  it  possesses.  It  con- 
sists of  a  pair  of  pulleys,  over  which  a  rope  is  made 
to  run  rapidly  ;  the  lower  one  is  immersed  in  the  water 
to  be  raised.  By  adhesion  a  portion  of  the  water  fol- 
lows the  rope  in  its  movements,  and  is  discharged 
into  a  receptacle  placed  above.  (Fig-  73.) 

The  chain-pump  consists  of  a  series  of  flat  plates,  d, 
held  together  by  pieces  of  metal,  so  arranged  that, 
by  turning  an  upper  wheel,  e,  the  whole  chain  is  made 
to  revolve,  on  one  side  ascending  and  on  the  other  de- 
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scending  and  passing  over  a  lower  wheel.  As  the  flat  plates  pass  upward  they  move 
through  a  trunk  of  suitable  shape,  a  h,  and  therefore  continually  lift  in  it  a  column  of 
water.  The  cliain-pump  requires  deep  water  to  work  in,  and  cannot  completely 
empty  its  reservoir,  but  it  has  the  advantage  of  not  being  liable  to  be  choked. 


CHAPTER  XIV. 

HYDRAULIC    MACHINES. 

Archimedes'  Screiv. — The  Syphon  acts  by  the  Pressure  of  Air. — The  Descent,  Ascent, 
afid  Floating  of  Solids  in  Liquids. —  Quantity  of  Water  displaced  by  a  Floating  Solid. — 
Case  tvhere  fluids  of  different  densities  are  used. — Eqtiilibrium  of  Floating  Solids. 

The  screw  of  Archimedes  is  an  ancient  contrivance,  invented  by  the  philosopher 
whose  name  it  bears,  for  tlie  purpose  of  raising  water  in  Egypt.  It  consists  of  a  hollow 
screw-thread  wound  round  an  axis,  upon  wliich  it  can  be  worked  by  means  of  a  handle. 
The  lower  end  of  this  spiral  tube  dips  in  tlie  reservoir  from  which  the  water  is  to  be 
raised,  and  by  turning  the  liandle  the  water  continually  ascends  tlie  spire  and  flows  out 
at  its  upper  extremity. 

The  syphon  is  a  tube  with  two  branches,  C  E,  D  E,  Fig.  75,  of  unequal  length,  often 
employed  in  the  arts  for  the  purpose  of  raising  or  decanting  liquids.     The  method  of 

using  it  is  flrst  to  fill  it,  and  then  placing  the  shorter 
branch  in  the  vessel,  B,  to  be  decanted,  the  liquid  ascends 
to  the  bend  and  runs  down  the  longer  branch.  It  is 
obvious  that  this  motion  arises  from  the  inequality  of 
weight  of  the  columns  in  the  two  branches.  The  long 
column  over-balances  the  short  one,  and  determines  the 
flow;  but  this  cannot  take  place  without  fresh  quantities 
rising  through  the  short  branch,  impelled  by  the  pressure 
of  tlie  air.  The  syphon,  tlierefore,  is  kept  full  by  the 
pressure  of  the  air,  and  kept  running  by  the  inequality 
of  the  lengths  of  the   columns  in  its  branches. 

This  inequality  is    not  to  be    measured   by  the  actual 

lengths  of  the  glass  branches  themselves,  but  it  is   to  be 

estimated  by  the  difference  of  level,  A,  of  the  liquid  in  the 

■^'^*  ''^'  vessel  to  be  decanted  and  the  free  end,  D,  of  the  syphon. 

That  this  instrument  acts  in  consequence  of  the   pressure  of  the  air   is  shown  by 

making  a  small  one  discharge  quicksilver  under  an  air-pump  receiver.     Its  action  will 

cease  as  soon  as  the  air  is  removed. 

By  the  aid  of  a  syphon  liquids  of  different  specific  gravities  may  be  drawn  out  of  a 
reservoir  without  disturbing  one  another,  and  those  that  are  in  the  lower  part  without 
first  removing  those  above.  Upon  the  same  principle  water  may  also  be  conducted  in 
pipes  over  elevated  grounds. 

Of  the  Floating  of  Bodies  in  Liquids. 
A  solid  substance  will  remain  motionless  in  the  interior  of  a  liquid  mass  when  it  is 
of  the  same  specific  gravity.  Under  these  circumstances  the  forces  which  tend  to 
make  it  sink  are  its  own  weight  and  the  weight  of  the  column  of  water  which  is  above  it. 
But  as  its  weight  is  the  same  as  that  of  an  equal  volume  of  the  liquid  in  which  it  is 
immersed,  this  downward  tendency  is  counteracted  and  precisely  equilibrated  by  the 
upward  pressure  of  the  surrounding  liquid.  Consequently  the  solid  remains  motionless 
in  any  position,  precisely  as  a  similar  mass  of  the  liquid  itself  would  be. 

But  if  the  density  of  the  immersed  body  is  greater  than  that  of  an  equal  bulk  of  the 
liquid,  then  the  downward  forces  preponderate  over  the  upward  pressure,  and  the  solid 
descends. 

If,  on  the  other  hand,  the  solid  is  lighter  than  an  equal  volume  of  the  liquid,  the 
upward  pressure  of  the  surrounding  liquid  overcomes  the  downward  tendency,  and  the 
body  rises  to  the  surface  and  floats. 

{To  be  continued.) 
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[Continued  from  page  107.) 

ELEMENTS    AND    THEIR    LAWS    OF    COMBI- 
NATION. 

Number  and  Classification  of  Elements. — 
There  are  fifty-six  such  substances  or  ele- 
ments at  present  known  to  us.  There  are 
also  several  other  substances  which  have 
been  lately  proposed  as  elements  of  the 
metallic  class,  about  which,  however,  we 
know  but  little.  About  forty  of  the  ele- 
ments have  the  peculiar  lustre,  and  other 
properties  of  metals,  and  it  is  customary 
to  divide  the  elements  into  two  great 
classes — the  metallic  and  the  non-metallic. 
This  convenient  distinction  is  not,  how- 
ever, strictly  accurate,  since  there  are 
several  elements  wliich,  like  tellurium, 
carbon,  arsenic,  silicon,  &c.,  seem  to 
possess  an  intermediate  character.  Only 
fourteen  of  the  elementary  bodies  are  of 
common  occurrence,  and  of  these  the 
atmosphere,  water,  and  the  great  bulk  of 
the  planet  are  composed.  The  remainder 
are  comparatively  rare,  and  are  known 
only  to  the  chemist.  But  the  same  laws 
of  combination  apply  to  the  whole,  and  we 
shall  best  accomplish  our  present  object 
by  discussing  the  first  principles  of  chemi- 
cal philosophy,  and  illustrating  them  by  a 
selection  of  facts,  rather  than  by  attempt- 
ing the  task  of  giving  too  much  detail. 

State  in  which  the  elements  exist. — At 
common  temperatures,  and  when  set  free 
from  combination,  nearly  all  the  elements 
are  solids.  Two,  mercury  and  bromine, 
are  fluids,  and  five  are  gases,  namely, 
chlorine,  fluorine,  hydrogen,  oxygen,  and 
nitrogen.  A  few  only  of  the  elements  are 
naturally  found  in  a  free  or  uncombined 
state,  among  which  we  may  name  oxygen, 
nitrogen,  carbon,  sulphur,  and  nine  or  ten 
metals.  All  the  rest  exist  in  combination 
with  each  other,  and  so  completely  con- 
cealed or  disguised  as  to  be  known  only  to 
the  chemist. 

1.  Combination  by  weight. — The  laws  by 
which  the  elements  unite  to  form  com- 
pounds, are  included  in  the  four  following 
propositions  : — 

1st  LAW.  A  compound  of  two  or  more 
elements  is  always  formed  by  the  union 
of  certain  definite  and  unalterable  propor- 
tions of  its  constituent  elements. 


This  is  the  law  of  definite  proportions. 

2nd  LAW.  When  two  bodies  unite  in 
more  proportions  than  one,  these  propor- 
tions bear  some  simple  relation  to  each 
other. 

This  is  the  law  of  multiple  proportions. 

ord  LAW.  When  a  body  (a)  imites  with 
other  bodies,  (b,  c,  d,  &c.,)  the  propor- 
tions  in  which  b,  c,  and  d  unite  with  a, 
will  represent  in  numbers  the  proportions 
in  which  they  will  unite  among  themselves 
in  case  such  union  takes  place. 

This  is  the  law  of  equivalent  propor- 
tions. 

4th  LAW.  The  combining  proportion  of 
a  compound  body  is  the  sum  of  the  com- 
bining weights  of  its  several  elements. 

This  is  the  law  of  the  combining  num- 
bers of  compounds. 

These  four  laws  are  the  foundation  of 
all  chemical  science,  and  should  receive 
the  attention  which  their  great  importance 
demands.  We  will  briefly  illustrate  their 
meaning,  which  will  be  done,  however, 
more  effectually  by  the  constant  use  we 
shall  have  to  make  of  them  in  this  volume. 

Definite  Proportions. — Analysis  shows  us 
that  a  given  compound  is  always  formed 
of  certain  elements  in  definite  proportions, 
and  that  no  change  can  take  place  in  the 
number  or  proportion  of  its  constituent 
elements,  without  destroying  its  peculiar 
character,  and  forming  a  new  substance. 
Thus,  in  nine  grains  of  water  tliere  are 
eight  grains  of  oxygen  and  one  grain  of 
hydrogen.  Any  attempt  to  form  water 
from  any  other  proportion  of  its  elements 
would  be  useless.  Constancy  of  composi- 
tion is  essential  to  the  being  of  chemical 
compounds. 

Multiple  Proportions. — If  a  body  (A) 
unites  with  a  body  (B)  in  more  proportions 
than  one,  thus  producing  more  than  one 
compound  of  the  two  elements,  these  pro- 
portions bear  a  simple  relation  to  each 
ether.  (1.)  We  may  have  a  series  of  com- 
pounds represented  by  A  +  B  :  A  +  2B  : 
A  +  3B:  A  +  4B:  A+'SB:  in  which  one, 
two,  three,  four,  and  five  parts  by  weight 
of  B,  unite  with  one  part  of  A,  forming 
five  separate  and  distinct  compounds. 
Several  examples  of  this  law  will  be  found 
in  the  following  pages.  (2.)  In  place  of 
the  simple  ratio  of  numbers  here  explained, 
we  may  have  another  series  of  compound 
bodies,  whose  elements  bear  to  each  other 
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an  intermediate  ratio.  Thus  the  expres- 
sions, 2A+3B  :  2A  +  5B:2A  +  7B:  re- 
present a  series  of  compounds,  of  which 
our  future  studies  will   afford  ns    several 


cases. 


Equivalent  Proportions. — This  may  be 
considered  as  the  most  important  law  in 
chemical  philosophy,  and  its  discovery  and 
application  have  been  the  great  caiise  of 
the  rapid  advance  of  modern  chemistry. 
Chemical  analysis  has  shown  that  the 
body,  oxygen,  can  form  one  definite  com- 
pound, or  more  than  one,  with  every  other 
element  yet  discovered,  except  perhaps 
fluorine.  The  compounds  of  oxygen  with 
the  elements  being  perfectly  definite, 
(183),  can  all  be  expressed  in  numbers, 
which  numbers  will  truly  express  the 
combining  weights  of  the  several  bodies. 
For  the  sake  of  illustration,  let  us  assume 
that  it  requires  eight  parts  by  weight  of 
oxygen  to  unite  with  each  of  the  other 
elements,  and  that  these  eight  parts 
require  various  weights  of  the  several  ele- 
ments. We  can  then  make  a  table  which 
shall  correctly  express  these  numerical 
relations. 


Thus,  8  parts  of  oxy- 
tfen  unite  with 


6  parts  of  carbon, 
1  part  of  hydro{?en. 
35  "41  parts  of  chlorine. 
108 -12  of  silver. 
27'14  of  iron. 
101 '27  of  mercury. 
16-09  of  sulphur. 


And  we  might  go  on  thus  through  the 
whole  list  of  elementary  substances, 
analyzing  their  several  compounds  with 
oxygen,  and  setting  down  the  combining 
numbers  of  each  in  one  table.  The  few 
examples  given  above  are,  however,  suflft- 
cient  for  our  purpose.  Oxygen  is  selected 
as  the  term  of  comparison  for  the  other 
bodies,  because  it  almost  universally  unites 
with  the  several  other  elements.  The 
number  8  is  attached  to  it,  because  hydro- 
gen, which  is  made  the  unit  in  our  books, 
enters  into  combination  in  a  smaller  pro- 
portion than  any  other  body.  We  might 
with  equal  propriety  make  oxygen  unity, 
when  hydrogen  would  be  expressed  by  a 
fractional  number.  But  taking  oxygen 
at  8,  all  the  other  numbers  expressing 
the  combining  weight  of  each  element 
have  been  determined  with  great  care,  by 
often  repeated  analyses.  Let  it  be  under- 
stood, then,  that  if  any  of  the  bodies  in  the 


table  should  form  compounds  with  each 
other,  the  weights  in  which  they  will 
unite  will  be  in  the  exact  proportion  of  the 
numbers  severally  affixed  to  them.  Thus, 
if  hydrogen  unites  with  chlorine  to  form 
a  new  compound  (hydro-chloric  acid),  it 
will  require  one  part  of  hydrogen  to  3o'41 
parts  of  chlorine  to  form  such  compound. 
One  pound  of  hydrogen  will  unite  to  35*41 
pounds  of  chlorine,  and  will  form  36'41 
pounds  of  the  compound.  Any  excess  or 
deficiency  of  either  of  the  elements  will 
make  no  difference  with  the  result,  and 
the  above  law  will  in  all  cases  be  found 
strictly  true.  If  sulphur  and  mercury 
unite  to  form  a  third  body,  it  will  be  only 
in  the  proportion  of  the  numbers  ]6*09 
and  101-26  ;  and  if  sulphur  unite  with 
iron,  it  will  be  as  16-09  :  27'14. 

We  see,  then,  that  the  several  numbers 
are  truly  the  equivalents  of  each  other,  as 
they  are  all  the  equivalent  of  oxygen,  and 
are,  therefore,  most  appropriately  called 
equivalent  proportions,  or  equivalent  numbers. 

Table  of  Chemical  Equivalents. — In  the 
following  table,  the  equivalent  or  combin- 
ing numbers  of  all  the  elementary  bodies 
are  given  in  accordance  with  the  latest 
and  best  authorities.  Two  columns  of 
combining  proportions  are  given ;  in  the 
first,  hydrogen,  and  in  the  second,  oxygen, 
is  used  as  the  unit  of  comparison.  Be- 
cause hydyogen  enters  into  combination 
with  other  bodies  in  a  smaller  weight  than 
any  other  known  element,  it  has  generally 
been  used  in  Great  Britain  and  in  this 
country  as  the  basis  of  the  scale  of  equiva- 
lent numbers.  It  was  also  believed,  and 
is  still  by  some  good  chemists,  that  the 
numbers  expressing  the  combining  weights 
of  all  bodies  would  be  found,  on  more 
accurate  research,  to  be  simple  multiples 
of  the  unit  of  hydrogen.  If  this  view 
were  correct,  it  would  give  us  the  great 
convenience  of  avoiding  fractional  num- 
bers. But  the  most  rigid  experiments 
have  failed  to  prove  this  idea  to  be  true, 
and  as  it  has  no  necessary  foundation  in  the 
nature  of  things,  we  are  not  at  liberty  to 
adopt  it.  Berzelius,  and  most  European 
chemists,  assume  oxygen  as  100;  and  the 
second  column  of  figures  in  the  table 
gives  the  equivalents  according  to  this 
scale. 

Those  elements  marked  with  a  *  are 
rare,  and  comparatively  unimportant. 
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TABLE  OF  ELEMENTARY  SUBSTANCES,  WITH 
THEIR  EQUIVALENTS  AND  SYMBOLS. 


Sym- 
bol.* 


Aluminum  . . 
Antimony  , . 
Arsenic    . . , . 

Barium    

Bismuth 

Boron  

Bromine 

Cadmium    . . 

Calcium   

Carbon 

*  Cerium  . . . . 
Clilorine  . . . . 
Chromium  . . 

Cobalt 

Columbium 
Copper 

*Didymium  . . 

Fluorine 

^Glucinum    . . 

Gold 

Hydrogen    . . 

Iodine 

*Iridium    

Iron 

*  Lanthanum 

Lead 

Lithium 

Magnesium . . 
Manganese  . . 
Mercury 

^Molybdenum 

Nickel 

Nitrogen 

♦Osmium  .... 
Oxygen    

*Palladium  . . , 
Phosphorus    , 

Platinum 

Potassium  . . . 

*  Rhodium    . . , 

Selenium 

Silicon 

Silver    

Sodium     

Strontium  . . . 

Sulphur  

Tellurium    . . . 

*Thorinum  . . . 
Tin    

*  Titanium    ... 
"♦Tungsten    . . . 

*  Vanadium  . . . 

*  Uranium 

*  Yttrium 

Zinc 

*Zirconium  . . . 


Oxy.=100 


Al 

13-69 

17117 

Sb(l) 

129-04 

1612-90 

As 

75-21 

940-08 

Ba 

68-55 

856-88 

Bi 

70-95 

886-97 

B 

10-90 

136-20 

Br 

78-2t) 

978-31 

Cd 

55  74 

696-77 

Ca 

20- 

250- 

C 

6- 

75- 

Ce 

45-98 

574-70 

CI 

35-41 

442-65 

Cr 

28-14 

351-82 

Co 

29-52 

368-99 

Cm 

184-59 

2307-43 

Cu(2) 

31-65 

395-70 

Di 

F 

18-70 

233-80 

G 

26-50 

331-26 

Au(3) 

99-44 

1243- 

H 

1- 

12  5 

I 

126-36 

1579-50 

Ir 

98-68 

1233-50 

Fe(4) 

2714 

339-21 

Ln 

Pb(5) 

103-56 

1294-50 

L 

6-43 

80-33 

Mg 

12-67 

158-35 

Mn 

27-67 

345-89 

Hg(6) 

101  "26 

1265-82 

Mo 

47-88 

598-52 

Ni 

29-59 

369-68 

N 

1406 

175-75 

Os 

99-56 

1244-49 

0 

8- 

100- 

Pd 

53-27 

665-90 

P 

31-38 

392-28 

PI 

98-68 

1233-50 

K(7) 

39-19 

489-92 

R 

52-n 

651-39 

Se 

39-57 

494-58 

Si 

22-18 

277-31 

Ag(8) 

108-12 

1351-61 

Na(9) 

23-27 

290-90 

Sr 

43-78 

547-29 

S 

16-09 

201-17 

Te 

64-14 

801-76 

Th 

59-59  i 

744-90 

Sn  (10) 

68-82  j 

735-29 

Ti 

24-29  i 

303-00 

WCll) 

94 -f 4  ! 

1183- 

V 

68 -5o  1 

856-89 

u 

60-       1 

750- 

Y 

32-20  1 

402-51 

Zn 

33  00 

412-50 

Zr 

33-62 

420-20 

-*  In  the  symbols,  the  Latin  names  of  the  ele- 
ments are  employed.  Eleven  of  these  are  not  in 
common  use,  viz.  :  (1.)  Stibium,  (2.)  Cuprum, 
(3.)  Aurum,  (4.)  Ferrum,  (5.)  Plumbum,  (6.)  Hy- 
drargyrum, (7.)  Kalium,  (8  )  Argentum,  (9.)  Na- 
trium, (10.)  Stannum,  (11.)  Wolframium,  (from 


j  It  is  obvious  that  the  numbers  of  the 
j  oxygen  scale  are  just  twelve  and  a  half 
times  as  large  as  those  in  the  hydrogen 
'  scale ;  consequently,  dividing  the  oxygen 
equivalents  by  12*5  will  give  the  hydrogen 
numbers,  and  multiplying  the  latter  by 
the  same  sum  will  give  us  the  oxygen 
numbers. 

Comh'mitig  numbers  of  compounds. — It  has 
been  stated  that  the  equivalent  or  com- 
bining  proportion  of  a  compound  body 
is  always  the  sum  of  the  combining  equi- 
valents of  its  elements.  Strict  experiment 
has  established  this  important  law,  which 
will  receive  constant  illustration  as  we 
go  on ;  at  present,  however,  we  must 
accept  It  as  truth,  and  not  anticipate, 
by  attempting  to  give  examples  which 
cannot  be  well  understood  until  we  have 
become  somewhat  familiar  with  chemical 
language,  symbolic  illustration,  and  the 
laws  of  affinity. 

Co7nhination  by  Folume. — Gaseous  bodies, 
whether  elementary  or  compound,  com- 
bine not  only  in  accordance  with  the  laws 
just  explained,  but  also  according  to  a 
peculiar  law  of  their  own,  whereby  certain 
volumes  of  each  are  required.  The 
volumes  in  which  gaseous  bodies  unite, 
are  either  1  to  1,  or  1  to  2,  or  1  to  3,  &c. 
Thus  water  is  formed  of  2  volumes  or 
measures  of  hydrogen,  and  1  volume  of 
oxygen.  In  combining,  these  three  vo- 
lumes are  condensed  into  2.  If  we  take 
oxygen,  hydrogen,  chlorine,  and  nitrogen, 
in  the  proportions  by  weight  in  which 
they  combine,  or  measure  the  volumes 
they  occupy  as  gases,  a  very  obvious 
relation  will  be  observed  between  them  ; 
the  volume  of  oxygen  being  exactly  one 
half  that  of  each  of  the  others.     Thus, 

8  grains  of  oxygen  occupy  23-3  cubic  inches. 

1  grain  of  hydrogen  46-7 

35-41  grains  of  chlorine  46-2 

14-06  grains  of  nitrogen  46-5 

The  same  is  true  of  compound  gases, 
and  also  all  bodies  which  can  be  raised 
in  vapour,  as  sulphur,  iodine,  and  mer- 
cury. Solids,  which  combine  with  gases, 
are  subject  to  the  same  law.  Sulphur 
has  ^  the  volume  of  oxygen,  and  mercury 
4  times. 


the  mineral  Wolfram.)  Columbium  is  frequently 
represented  by  the  symbol  Ta,  from  Tantalum, 
a  name  by  which  the  European  chemists  distin- 
guish this  metal. 
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We  can  state  this  truth  in  another  form. 
If  we  call  the  weight  of  a  volume  of  oxygen 
1000,  then  an  equal  volume  of  hydrogen 
will  weigh  0-0625,  and  these  numbers  will 
represent  the  relative  specific  gravity  of 
the  gases.  But  in  water,  two  volumes 
of  hydrogen  unite  with  one  of  oxygen, 
and  we  must,  therefore,  double  the  above 
jiydrogen  number,  2  x  -0626  =^0*125.  Now 
these  numbers,  1000  and  0'125,  are  exactly 
1  he  equivalent  numbers  on  the  oxygen 
:  cale,  100"  and  12-5  or  making  h)^drogen 
unity,  then  we  have  100-0-f-12-5=«=8  ox., 
and  0-125 -T- 12-5  =  1  hyd.  This  relation 
between  the  specific  gravity  of  gaseous 
bodies,  and  their  combining  number,  or 
chemical  equivalents,  is  universally  true, 
and  we  might  give  a  long  table  including 
these  relations :  but  the  following  ex- 
amples will  answer  : 


Specific 
Gravities. 

Chemical 
Equivalents. 

Gases  and  vapours. 

Air  =  l. 

Hydro- 
geii=l. 

By  volume. 

weiy;ht. 

Hydrogen 

Nitrogen    

Oxygen 

Chlorine     

Iodine  vapour  . . 
Bromine  vapour. 
Mercury  vapour. 
Sulphur  vapour . 

0-069 
0-972 
1-111 
2-470 
8-701 
5-393 
6-969 
6  648 

1- 

14-03 

10- 

35-64 
126-30 

78- 
101- 

96-54 

100  or  1 
100  or  1 
50  or  i 
100  or  1 
100  or  1 
100  or  1 
20O  or  2 
16-66  or  A 

1- 

14-06 

8- 

35-41 

126-36 

78-26 

101-27 

16-09 

When  the  numbers  in  the  second 
column  are  the  same  as  the  equivalents, 
(or  with  only  a  fractional  diSerence,)  then 
a  volume  represents  an  equivalent.  The 
other  numbers  are  multiples  of  the  eqxiiva- 
leiit.  Thus  1x8  =  16,  the  number  for 
the  density  of  oxygen,  and  sulphur  16  x  6 
=^96,  the  density  of  sulphur  vapour. 

Conclusions. — (1.)  If  we  know  the.  pro- 
portions by  volume  in  which  2  gases 
combine,  and  also  their  specific  gravities, 
we  can  calculate  the  composition  of  the 
compound  by  weight.  (2.)  Or  we  can 
foretell  the  density  of  a  compound  by 
knowing  the  volumes  and  specific  gravities 
of  its  elements.  (3.)  If  we  know  the 
volume  and  specific  gravity  of  one  of  the 
two  elements  of  a  compound,  and  of  the 
compound  itself,  we  can  then  calculate 
its  composition  by  weight.  (4.)  If  we 
know  the  specific  gravity  and  composition 
of  a  compound  by  weight,  we  can  then 
calculate  its  composition  by  volume. 
Many  examples  will  be  found  in  elemen- 


tary chemistry  of  the  practical  application 
of  these  rules. 

Chemical  Nomenclature  and  Symbols 
Names  of  the  Elements. — Some  of  the  ele- 
mentary bodies  have  been  known  from 
the  remotest  antiquity,  and  were  in  com- 
mon use  long  before  the  science  of  chem- 
istry was  heard  of.  Thus  several  metals, 
as  Copper  (Cuprum),  Gold  {Aurum),  Iron 
(Ferrum),  Mercury  {Hydrargyrum),  Silver 
{Argentum),  Lead  {Plumbum),  Tin  {Stan- 
num),  have  long  been  known  either  by  the 
names  we  now  give  them,  or  by  those 
Latin  terms  of  which  our  English  names 
are  translations.  No  descriptive  meaning 
is  conveyed  by  such  terms  as  these,  nor 
by  such  as  sulphur  and  carbon.  The 
alchemists  named  the  metals  after  the 
various  planets. 

Thus,  Gold  was  called  Sol,  the  Sun ; 
Silver,  Luna,  the  Moon;  Iron,  Mars; 
head,  Saturn ;  Tin,  Jupiter ;  Quicksilver, 
Mercury;  and  Copper,  Venus.  Hence 
formerly  the  astronomical  signs  or  symbols 
of  these  planets  were  employed  by  alche- 
mists and  mineralogists  to  represent  the 
names  of  these  metals,  and  they  are  still 
in  use  in  some  countries. 

Several  of  the  elements  have  been 
named  from  some  prominent  or  distin- 
guishing physical  property  of  colour, 
taste,  or  smell,  which  they  possess  ;  thus 
Bromine  is  so  called  from  the  Greek  word 
bromos,  fetor  ;  Chlorine,  from  chloros,  green, 
in  allusion  to  its  greenish  colour ;  Chro- 
mium, from  chroma,  colour,  because  it 
makes  highly  coloured  compounds,  as 
chrome-  yellow  ;  Glucinum  from  glukus, 
sweet,  from  the  sweet  taste  of  its  salts ; 
Iodine,  from  ion,  a  violet,  and  eidos,  in 
the  likeness  of;  and  so  for  many  others. 

Another  class  of  names  has  been  con- 
trived from  what  was  supposed  to  be  the 
characteristic  attribute  of  the  body  in 
combination.  Thus,  Oxygen  was  so  named 
because  many  of  its  compounds  are  acids, 
from  the  Greek,  oxus,  acid,  and  gennao,  I 
produce.  Hydrogen  is  from  ndor,  water, 
and  gennao,  I  produce.  We  might  thus 
go  through  the  whole  list,  but  it  is  un- 
necessary, as  we  shall  have  again  to  give 
the  etymology  of  these  words  when  we 
speak  of  each  element. 

Names  of  Compounds.  —  All  chemical 
compounds  derive  their  names  from  one 
or  more  of  their  constituents,  according 
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to  certain  fixed  and  simple  rules,  which 
we  must  very  brieHy  explain.  "When  two 
elements  unite,  the  compound  is  called 
binary,  from  bis,  twice  ;  thus  water,  sul- 
phuric acid,  oxide  of  silver,  and  oxide  of 
iron,  are  binary  compounds.  Compounds 
of  binary  combinations  with  each  other, 
as  of  sulphuric  acid  with  soda,  forming 
sulphate  of  soda,  or  Glauber's  salts,  (and 
the  salts  generally  so  called),  are  called 
ternary  compounds  (from  ter,  thrice.) 
Compounds  of  salts  with  each  other  (as 
in  the  case  of  alum,  which  is  a  compound 
of  sulphate  of  potash  and  sulphate  of 
alumina),  are  named  quaternary  compounds, 
from  quatuor,  four. 

All  tlie  compounds  of  oxygen  with  the 
other  elements  are  called  either  oxides  or 
acids.  Thus,  water  in  chemical  language 
is  the  oxide  of  hydrogen ;  the  chemical 
name  of  potash  is  the  oxide  of  potassium. 
It  has  been  before  stated  that  oxygen 
forms  compounds  with  all  the  other  ele- 
ments. Some  of  these  compounds  have 
what  we  commonly  call  acid*  properties: 
thus,  the  compounds  of  oxygen  and  sul- 
phur are  called  acids,  and  not  oxides. 
Oxides  are  divided  into  two  classes  ;  (a) 
neutral  oxides,  like  water;  {b)  alkaline  f 
oxides  and  bases,|  like  potash,  alumina. 
When  the  same  element  unites  with  oxy- 
gen in  more  than  one  proportion,  forming 
two  or  more  oxides,  then  they  are  dis- 
tinguished by  the  Greek  prefix,  proto, 
(protos,  first),  applied  to  that  body  which 
>ias  the  least  portion  of  oxygen,  which  is 
called  the  protoxide;  deuto  {deuteros, 
second),  is  prefixed  to  the  next  degree  of 
oxidation,  giving  us  the  term  deutoxide ; 
trito  {tritos,  third),  to  the  body  containing 
still  more  oxygen  than  the  deutoxide. 
The  oxide  which  contains  the  largest  dose 
of  oxygen  with  which  the  body  is  known 

*  Acids  are  known  by  their  taste  in  some 
cases,  and  by  their  power  of  turning  the  vege- 
table blues  to  red ;  but  more  particularly  by 
their  power  of  uniting  with  and  saturating  alka- 
lies and  other  bases. 

t  Alkalies  are  soluble  bodies,  with  a  hot, 
acrid  taste,  which  have  the  power  of  saturating 
acids,  and  of  turning  the  reddened  vegetable 
blues  to  blue  or  green. 

X  Base  is  a  term  given  to  all  oxides  which  are 
not  acids  :  it  is  a  more  general  and  comprehen- 
sive term  than  alkali.  In  fact,  all  bodies, 
simple  and  compound,  are  properly  divided  into 
bases  and  acids,  or  electro-positive  and  electro- 
negative bodies. 


to  unite,  is  also  called  the  peroxide,  from 
the  Latin  per,  which  is  a  particle  of  in- 
tensity in  that  language.  Thus  there  are 
two  oxides  of  hydrogen,  the  protoxide 
(water)  and  the  peroxide ;  there  are  three 
oxides  of  manganese;  (1.)  the  protoxide; 
(2.)  the  deutoxide ;  (3.)  the  peroxide  of 
manganese.  Some  oxides  are  formed  in 
the  proportion  of  2  to  3,  or  once  and  a 
half.  Such  oxides  are  distinguished  by 
the  term  sesquioxides,  from  the  numeral 
sesqui  (once  and  a  half).  Certain  inferior 
oxides  are  called  suboxides. 

The  binary  compounds  of  chlorine,  and 
some  other  elements  which  resemble  oxy- 
gen in  their  manner  of  combination,  and 
in  their  relations  to  electrical  decomposi- 
tion, are  also  distinguished  in  the  same 
manner  as  oxygen.  Thus,  with  the  other 
elementary  bodies  : 

Chlorine  forms  Chlorides. 

Bromine     „        Bromides. 

Iodine         ,,        Iodides. 

Fluorine     „        Fluorides. 

Oxygen  „  Oxides. 
(1.)  The  binary  compounds  of  sulphur 
analogous  to  the  oxides  are  called  sulphurets, 
and  not  sulphides.  The  prefix  bi  (double) 
is  more  commonly  used  before  the  com- 
pounds of  chlorine,  sulphur,  &c.,  than 
deuto,  which  is  used  before  the  oxides. 
Thus,  it  is  more  usual  to  say  bichloride  of 
carbon,  and  bisulphuret  of  iron,  than  deu- 
tochloride  of  carbon,  and  deutosulphuret 
of  iron.  "When  the  name  of  the  element 
to  which  this  prefix  is  made  begins  with  a 
vowel,  the  consonant  n  is  introduced  as 
making  a  more  euphonious  word  ;  thus  we 
say  biniodide  of  lead,  rather  than  bi- 
iodide  of  lead.  Compounds  of  phosphorus 
and  carbon  with  electro-positive  elements, 
are  distinguished  by  the  termination  uret, 
like  those  of  sulphur ;  thus,  we  say  the 
sulphuret  of  carbon,  carburet  of  iron,  and 
phosphuret  of  lead.  In  all  such  cases, 
the  name  of  the  element  which  most  re- 
sembles oxygen  (i.  e.  the  electro-negative 
element),  is  that  which  stands  first  in  the 
name  of  these  compounds,  and  which  has 
the  termination  affixed  to  it.  Thus,  one 
of  the  compounds  of  chlorine  and  phos- 
phorus is  called  "  chloride  of  phosphorus," 
and  not  *'  phosphuret  of  chlorine  ;  "  "  sul- 
phuret of  carbon,"  and  not  "  carburet  of 
sulphur." 

The    acid   compounds   of   oxygen    are 
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named  from  the  substance  in  combina- 
tion with  the  oxygen,  with  the  addition  of 
the  termination  ic,  the  word  acid  being 
always  appended.  Thus,  one  of  the  com- 
pounds of  nitrogen  and  oxygen  is  termed 
t2itric  acid;  of  chromium  and  oxygen, 
chromic  acid. 

If  two  acid  compounds  of  oxygen  are 
formed  with  an  element,  the  termination 
ous  is  applied  to  that  which  has  the  least 
oxygen  ;  thus  we  have  sulphurous  acid,  and 
sulphuric  acid,  as  the  names  for  two  very 
dissimilar  acids  of  sulphur. 

Sometimes  a  compound  has  been  dis- 
covered containing  less  oxygen  than  that 
compound  which  has  already  received  the 
termination  ous;  then  the  term  hi/po  is 
prefixed  (from  the  Greek  upo,  under),  and 
we  then  have  the  term  hyposulphurous  ;  or 
hyposulphuric,  provided  an  intermediate 
compound  is  formed  between  the  sul- 
phurous and  sulphuric  acid.  On  the 
same  plan,  we  say  hyperchloric  acid  (from 
uper,  above),  to  distinguish  the  acid  of 
chlorine  having  a  higher  proportion  of 
oxygen  than  chloric  acid  before  named ; 
perchloric  acid  has  the  same  meaning,  and 
may  be  used  with  equal  propriety.  All 
other  analogous  acids  are  named  on  pre- 
cisely the  above  principles. 

Sulphur  acids  and  hydrogen  acids  are 
those  where  sulphur  and  hydrogen  take 
the  place  of  oxygen.  Thus,  sulpharsenic- 
acid  is  an  acid  compound  of  arsenic  and 
sulphur.  Hydrochloric  acid  is  the  acid 
formed  from  the  union  of  hydrogen  and 
chlorine.*  In  the  same  way,  we  have 
hydrobromic,  hydrofluoric,  and  hydriodic 
acids,  as  acids  of  bromine,  fluorine,  and 
iodine. 

(2.)  Ternary  compounds,  or  salts,  are 
named  from  the  acid  which  they  contain ; 
the  termination  ic  being  changed  into  ate, 
and  ous  into  ite.  Thus,  the  salt  formed 
from  the  imion  of  soda  and  nitric  acid  is 
called  the  nitrate  of  soda,  and  that  formed 
with  nitrous  acid  is  called  nitrite  of  soda ; 
the  salts  of  hyponitrous  acid  are  called 
hyponitrites,  and  of  hyperchloric  acid, 
hyperchlorates,  &c.  The  species  is  always 
indicated  by  the  oxide  ;  thus,  the  nitrate 
of  lead  is   the  same  as  the  nitrate  of  the 

*  In  strict  uniformity  to  rule,  the  term  chloro- 
hydric  is  correct,  but  use  has  estabHshed  the 
other.  The  same  remark  is  true  of  bromohydric 
fluohydric  and  iodohydric  acids. 


oxide  of  lead,  and  nitrate  of  soda  is  the 
same  as  nitrate  of  the  oxide  of  sodium  ; 
the  word  oxide  being  imderstood,  is  gene- 
rally omitted.  A  bisulphate  has  twice,  and 
a  sesquisulphate  once  and  a  half  as  much 
acid  as  a  sulphate.  The  excess  of  base  in 
subsalts  is  sometimes  expressed  by  the 
Greek  prefix  di,  twice ;  thus,  the  dichro- 
mate  of  lead  has  twice  as  much  of  the 
base  lead  as  the  chromate  of  lead. 

(3.)  Quaternary  Compounds, — The  double 
salts  are  named  from  their  bases ;  thus, 
alum,  which  is  formed  of  sulphate  of 
alumina  and  sulphate  of  potash,  is  called 
double  sulphate  of  alumina  and  potash. 
The  chloride  of  potassium  and  platinum  is 
another  double  salt,  formed  from  the 
union  of  a  chloride  of  platinum  and  chlo- 
ride of  potassium. 

The  chemical  momenclature,  when  once 
understood,  enables  us,  after  a  little  use,  to 
form,  in  most  cases  from  the  mere  name  of 
the  compound  substance,  a  correct  idea  of 
its  composition,  and  of  the  proportions  of 
its  constituents.  This  great  advantage  is 
possessed  by  no  other  science,  and  cannot 
be  too  highly  estimated.  There  are  a 
good  many  compounds,  however,  that 
have  been  discovered  of  late  years,  for 
which  this  momenclature  provides  no 
names.  But  we  have  certain  written 
expressions,  by  means  of  which  we  can 
convey  an  idea  of  all  chemical  compounds 
with  a  mathematical  precision  and  great 
convenience. 


Proper  Distribution  of  Time. — 
Time  we  ought  to  consider  as  a  sacred 
trust,  committed  to  us  by  God  ;  of  which 
we  are  now  the  depositaries,  and  are  to 
render  an  account  at  the  last.  That  por- 
tion of  it  which  he  has  allotted  to  us  is 
intended  partly  for  the  concerns  of  this 
world,  partly  for  those  of  the  next.  Let 
each  of  these  occupy,  in  the  distribution 
of  our  time,  that  space  which  properly 
belongs  to  it.  Let  not  the  hours  of  hos- 
pitality and  pleasure  interfere  with  the 
discharge  of  our  necessary  affairs  ;  and  let 
not  what  we  call  necessary  affairs  encroach 
upon  the  time  which  is  due  to  devotion. 
To  everything  there  is  a  season,  and  a  time 
for  every  purpose  under  heaven.  If  we 
delay  till  to-morrow  what  ought  to  be 
done  to-day,  we  overcharge  the  morrow 
with  a  burden  which  belongs  not  to  it. 
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PRACTICAL    LESSONS  IN  DRAW- 
ING.* 
1.  Introduction. 

At  the  request  of  many  of  our  young 
friends,  we  intend  to  give  a  series  of  ele- 
mentary lessons  in  drawing,  by  a  practised 
hand,  which  we  have  no  doubt  will  greatly 
facilitate  the  pupil  in  this  delightful  art. 

It  has  been  aptly  said,  that  "  there  is  no 
royal  road  to  learning,"  and  drawing  does 
not  tend  to  disprove  the  truth  of  the 
adage;  on  the  contrary,  it  confirms  the 
justice  of  the  remark. 

Our  present  purpose  is  to  give  such 
clear  and  concise  rules,  that  any  person 
totally  ignorant  of  the  principles  of  the 
art,  and  even  those  incapable  of  making  a 
straight  line,  may  be  soon  taught  to  draw 
correctly  and  creditably.  To  attain  to 
this  point,  strict  and  careful  attention  to 
the  rules  we  shall  give,  frequent  practice 
of  these  and  other  copies,  and  the  study 
of  good  paintings  and  engravings,  is  ab- 
solutely necessary. 

Remember  that  "  practice  makes  per- 
fect," and  therefore  let  this  be  your  motto  ; 
and  if  you  persevere,  and  adhere  to  the 
rules  we  shall  give  from  time  to  time,  you 
will  become  a  proficient  in  the  art. 

It  is  frequently  said,  that 

"  Without  true  geniiis,  vainly  you  aspire  ! 
Without  sound  elements,  iu  vain  your  fire!" 

but  let  me  request  you  not  to  be  deterred 
by  the  first  line  in  the  distich ;  rather 
remember  the  second,  and  hope  that  you 
have  genius  which  will  one  day  develop 
itself.  What  is  the  use  of  genius  without 
knowledge  ?  Why,  about  as  nnich  as  a 
man-of-war  without  guns. 

We  shall  lead  ovir  students  in  drawing 
on,  step  by  step,  until  at  length  they  will 
be  able  to  sketch  a  landscape  from  Nature, 
a  figure,  statue,  and  other  objects,  easily 
and  correctly.  This  will  be  another  great 
step  in  the  art;  they  will  then  have  to 
study  geometry,  perspective,  proportions, 

*  To  those  of  our  Pupils  who  are  commencing 
drawing,  we  would  recommend  the  "Smith  and 
Dolier  System  of  Drawing  Copy-books,"  com- 
plete iu  six  numbers,  to  be  had  together  ov 
separately,  price  6d.  each,  and  published  b}- 
W.  S.  Orr  &  Co.,  London.  The  ingenious 
manner  in  which  the  student  is  conducted 
step  by  step  to  a  proper  knowledge  of  the  rudi- 
ments of  the  art,  is  excellent. 


light,   shade,    reflection,   and,   last    of  all, 
colouring. 

It  is  our  intention  to  treat  of  all 
branches  of  drawing  and  painting,  and 
in  doing  so  we  shall  not  follow  the  general 
plans  laid  down  by  teachers.  Our  plan  is 
our  own,  be  it  good  or  bad  ;  and  it  may  be 
well  to  explain  some  of  its  principles  at 
the  onset. 

We  shall  not  treat  of  geometry  first — 
although  it  is  decidedly  the  basis  of  draw- 
ing— because  it  is  apt  to  give  students  a 
distaste  for  the  art.  Our  object  is  to 
make  them  familiar  with  the  use  of  the 
pencil,  and  then  we  shall  commence  our 
geometrical  lessons.  We  wish  our  pupils 
to  bear  in  mind  that  little  motto  "  Pa- 
tience  and  perseverance,"  and  to  remem- 
ber that  it  is  almost  as  easy  t(j  learn  to 
draw  as  to  learn  to  write  ;  but  both 
require  certain  rules,  and  without  atten- 
tion to  them  perfection  cannot  be  attained, 
nor  even  mediocrity.  Sir  Joslma  Rey- 
nolds remarked  that  rules  were  not  the 
fetters  of  genius,  but  only  fetters  to  those 
who  have  not  any  genius  ;  and  Mr.  Hard- 
ing says  that,  "  if  commenced  with  right 
principles,  and  governed  by  well-directed 
study,  skill  in  art  may  be  brought  within 
the  reach  of  all  who  desire  to  possess  it." 
You  should  endeavour  to  become  some- 
thing greater  than  a  mere  copyist  in  style  ; 
strive  to  invent,  to  originate,  or  at  least 
to  improve. 
With  these  remarks  we  will  commence  our 
First  Lesson. —  The  necessary  materials 
for  commencing  pencil  drawing  will  be  a 
sharp  penknife  ;  three  black-lead  pencils, 
marked  H  B,  F,  and  B  ;  and  some  draw- 
ing paper,  or  cartridge  paper,  or  a  draw- 
ing-paper book.  We  advise  students  to 
use  cartridge  paper  to  begin  with,  and  to 
have  it  cut  into  slieets,  which  should  be 
numbered  at  the  up- 
per right-hand  corner, 
and  when  finished  de- 
posited in  a  box  or 
strong  portfolio. 

To   cut   your  pencil 

\(W^  properly.  —  As      you 

v;   /j  cannot  draw  until  your 

W  ^  pencils     are     cut,    we 

must   request  you    to 

cut  them,  not   like  h 

in    fig.    1,     which    is 

hacked  ;  but  cut  it  to 


Fig.  1. 
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a  point,  like  a,  fig.  1.  In  cutting  it  pro- 
perly you  must  not  remove  too  much  of 
the  wood,  but  only  sufficient  to  ex})ose  a 
small  part  of  the  lead  ;  if  too  much  of  the 
lead  is  exposed,  it  will  break. 

Do  not    use    India  -  rubber   at  first,  but 
rather  let  your  blunders  remain  upon  your 
slieet  of  paper,   to   stare  you  in   the  face 
afterwards,   and  chronicle   your  improve- 
ment.    It  is  a  great  mistake  with  teachers  i 
generally,  that  they  correct  the  exercises  j 
of  their  pupils,  so  that  the  parents  think  | 
that  their  children   are  progressing  much  i 
better   under    the  tuition  of  Mr.  B —  or  I 
Mr.  P — ,  than  young  Jones  or  Smith  of  i 
their   acquaintance,    who    learns    of   Mr. 
G — .     The   day  of   trial   comes,   and  the 
pride  of  the  fond  parents  suffers  a  great 
downfall.* 

Positio7i  durhig  drawing. — It  is  of  great 
importance  that  the  student  should  sit  to 
draw  in  a  proper  position.  Do  not  have  a 
low  table,  which  obliges  you  to  poke  your 
nose  almost  upon  the  paper,  and  press 
your  chest  against  the  edge  of  the  draw- 
ing desk ;  but  sit  in  an  easy,  upright 
position,  with  your  feet  straight  before 
you,  the  left  hand  resting  upon  the  edge 
of  your  paper,  so  as  to  keep  it  steady ;  the 
copy  before  you  and  nearly  tipright,  and  the 
sheet  of  paper  upon  which  you  are  to 
draw  slightly  elevated. 

The  proper  •position  to  hold  your  pencil  is 
the  same  as  that  directed  for  a  pen,  only  it 
should  be  held  so  that  the  ends  of  the 
fingers  are  about  an  inch  and  a  half  from 
the  point;  and  the  pencil  should  not  be 
held  too  tight,  the  elbow  being  kept  well  in 
towards  the  side,  but  not  too  stiff;  by  this 
means  you  will  have  perfect  freedom  of 
the  hand,  and  complete  command  of  the 
pencil. 

Second  Lesson. — As  you  are  now  pre- 
pared to  commence  your  drawing,  please 
seat  yourself  properly  at  the  table,  and 
make  an  effort  to  form  straight  horizontal 
lines,  like  a  (fig.  2),  and  observe  that  they 
are  to  be  parallel,  and  at  equal  distances 
from  one  another.  When  you  have  suc- 
ceeded in  drawing  a  dozen  of  these  lines 
the  size  of  the  copy,  you  should  then  try 
to  form  some  twice  the  length,  and  then 
go  on  increasing  the  length  of  them  until 
you  are  able  to  draw  lines  a  yard  in  length 
with  a  piece  of  chalk  upon  a  black  board. 
To  dravj  horizontal  straight  lines. — First 


make  a  dot  upon  the  paper  where  you  are 
to  commence,  and  another  where  the  line 
is  to  terminate  (as  c,  fig.  2)  ;   then  draw  a 


(C 


Fig.  2. 

line,  between  the  two,  from  left  to  right, 
the  same  as  between  these  two  points. 

Continue  to  do  this  until  you  are  able  to 
draw  the  lines  straight  and  horizontal ; 
then  practise  making  perpendicular  lines. 

To  draw  perpendicular  straight  lines,  pro- 
ceed the  same  as  if  drawing  horizontal 
lines  ;  that  is,  by  making  dots  or  points 
first,  and  commence  with  short  lines,  like 
the  upper  one  of  b  (fig.  2).  Then  increase 
the  length,  until  they  double  and  quad- 
ruple the  original  ones. 

When  you  have  succeeded  in  drawing 
either  horizontal  or  perpendicular  straight 
lines,  repeat  the  exercises  with  the  dif- 
ferent pencils,  so  as  to  give  greater  breadth 
to  some  lines  than  to  others  ;  and  some- 
times draw  the  lines  very  close  together, 
at  other  times  very  wide  apart,  and  after 
wards  fill  up  the  intervening  spaces  with 
lines.  By  this  means  you  will  acquire  a 
correct  eye  and  idea  of  the  rudiments  of 
form  and  proportion. 

To  draw  oblique  lines^  you  should  place 
the  dots  upon  the  paper  as  usual,  and 
practise  forming  lines  from  right  to  left 
(as  d,  fig.  2),  and  afterwards  from  left  to 
right  (as  /,  fig.  2).  When  you  have  ac- 
quired sufficient  command  of  your  pencil 
to  form  the  various  lines  correctly,  quickly. 
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and  freely,  join  two  of  them  together,  so 
as  to  appear  Uke  e  (fig.  2). 

The  pupil  is  particularly  recommended 
to  draw  oblique  lines  in  every  direction 
and  degree  of  inclination,  so  as  to  gain  a 
command  of  the  pencil.  We  frequently 
hear  pupils  exclaiming,  "  Oh  !  I  cannot 
draw  that ;  if  it  was  the  other  way,  I 
could  do  it."  Never  indulge  such  ridi- 
culous fancies,  but  rather  endeavour  to 
overcome  a  ditBculty,  if  such  exists,  than 
allow  it  to  overcome  you. 

Draw  the  lines,  whether  they  be  oblique 
or  slanting,  perpendicular  or  upright,  and 
horizontal  or  in  a  line  with  the  floor,  in 
every  kind  of  manner,  sometimes  begin- 
ning at  the  right  hand  side  and  sometimes 
at  the  left ;  at  one  time  at  the  top  of  the 
line,  at  another  at  the  bottom  of  it.  Do 
this,  practise  often,  strive  to  overcome  all 
obstacles,  and  depend  upon  it  you  will 
accomplish  wonders. 

As  you  have  learned  to  draw  straight 
lines  parallel  to  one  another,  it  will  be 
necessary  to  make  you  connect  them  in 
some  way,  so  as  to  form  the  outline  of  an 
object. 

Draw  two  straight  lines  parallel  to  one 
another  (like  a,  in  fig.  3) ;  then  connect 


Fig.  3. 

the  ends  of  them  by  a  small  curved  line,  and 
from  that  draw  a  short  perpendicular  and 
a  short  horizontal  line  (as  b,  in  fig.  3)  ; 
repeat,  until  the  outline  of  a  set  of  steps 
is  complete. 

Draw  a  horizontal  straight  line,  and 
from  either  extremity  of  it  draw  two  per- 
pendicular straight  lines  (as  in  c,  fig.  3). 

Draw  two  oblique  lines,  so  that  their 
lower  extremities  shall  meet  (as  in  a,  fig. 
4).  Then  draw  two  parallel  straight  lines, 
so  that  the  beginning  of  the  upper  one 
shall  be  almost  immediately  over  the 
end  of  the  lower  one,  and  join   the   ends 


of  these  lines  with  oblique  lines  (as  b,  in 
fig.  4). 


Fig.  4. 

Draw  a  perpendicular  straight  line,  and 
from  the  upper  end  of  it,  an  oblique  line 
from  right  to  left,  then  unite  the  end  of 
the  oblique  line  to  another  oblique  line  (as 
in  c,  fig.  4). 

(To  be  continued.') 
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'^Continued  from  page  109.) 

SECTION  II.— PITCH. 

Pitch  is  the  degree  of  the  elevation  of 
sounds. 

As  pitch  regards  the  elevation  of  sounds, 
it  respects  their  acuteness  and  gravity.  I 
use  the  term  pitch  in  its  widest  significa- 
tion. In  the  science  of  music,  it  is  used 
not  only  in  the  sense  in  which  I  employ 
it,  but  it  also  has  a  special  application  :  in 
the  latter,  it  is  applied  to  the  mediiun 
note,  the  regulating  note  to  which  instru- 
ments are  brought  by  the  act  of  tuning. 
When  applied  in  this  sense,  it  is  termed 
concert-pitch.  The  note  which  has  been 
adopted,  by  common  consent,  as  the  pitch- 
note,  is  A,  the  open  note  of  the  second 
string  of  the  violin  :  it  is  written  in  the 
second  space  of  the  treble  staff. 

A  lax  division  of  pitch  is  into  high  and 
low ;  in  other  words,  into  acute  and  grave ; 
(those  notes  being  called  high,  or  acute, 
which  are  above  the  natural  pitch  of  the 
voice ;  and  those  low,  or  grave,  which  are 
below  it). 

Strictly  speaking,  the  application  of 
high  and  low,  to  pitch,  is  without  philoso- 
phic foundation :  it  has  originated,  not 
from  any  principles  in  the  acuteness  and 
gravity  of  sound,  but  from  the  relative 
position  of  the  notes  in  the  graphic  scale. 
This  is  obvious  from  the  fact  that  the 
degrees  of  the  scale  may  be  exemplified  in 
a  horizontal  line,  by  varying  the  forms  of 
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the  graphic  notes,  as  was  done  by  the 
Greeks. 

An  exact  division  of  pitch,  as  demon- 
strated by  the  diatonic  scale,  is  into  tones 
and  semitones.* 

Tlie  word  tone,  as  here  employed,  signi- 
fies a  certain  degree  of  difference  in  pitch 
between  two  notes,  as  that  between  the 
first  and  second  note  of  the  scale.  But 
in  some  cases  we  use  the  word  /one,  as 
synonymous  with  note  ;  for  instance,  in 
some  persons  the  tones  of  the  voice  are 
more  nmsical  than  in  others — that  is,  the 
notes  of  the  voice. 

The  diatonic  scale  consists  of  seven 
sounds,  moving  discretely  from  grave  to 
acute,  or  from  acute  to  grave,  by  different 
degrees  of  pitch,  of  whicli  the  semitone 
may  be  tiie  common  measure,  or  divisor, 
without  a  fraction.  The  scale,  however, 
is  not  complete  without  the  octave,  which 
is  a  repetition  of  the  first  note  in  the 
eighth  degree. 

The  notes  do  not  ascend  by  equal 
degrees  of  pitch,  but  by  tones  and  semi- 
tones ;  the  semitones  occurring  between 
the  third  and  fourth,  and  seventh  and 
eighth.  The  order  of  the  scale,  therefore, 
is  as  follows :  two  tones  and  a  semitone, 
three  tones  and  a  semitone.  And  should 
it  be  desirable  to  extend  the  series  of 
sounds,  the  eighth  note  of  the  first  octave 
will  become  the  first  note  of  the  second 
octave ;  the  eighth  note  of  the  second 
octave,  the  first  note  of  the  third,  and  so 
on. 

In  teaching  the  pupil  to  "  raise  and  fall 
the  eight  notes,"  as  it  is  called,  the 
monosyllables.  Do,  Re,  Mi,  Fa,  Sol,  La, 
Sif ,  may  be  employed. 

Diagram  4  is  a  graphic  representation 
of  the  scale.  The  heavy,  horizontal, 
parallel  lines,  represent  the  notes ;  and  the 
spaces  between  them,  the  consecutive 
intervals  of  the  scale. 

An  interval  is  a  difference  in  pitch. 
Intervals  are  either  discrete,  or  concrete. 
A  discrete  interval  is  the  difference  in 
pitch  between  any  two  notes,  which  vary 

*  Diatonic  (Greek  Sta^  by  or  through,  and 
rovog,  sound).  —  ascending  or  descending  by 
sounds,  whose  proximate  intervals  are  not  more 
than  a  tone,  nor  less  than  a  semitone. 

t  Pronounced  D6,  Rh,  Mh,  F&,  S61, 
La,  S^, 
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-Do- 

-Si  - 

— La  — 
— Sol— 

— Fa  — 
—Mi  — 

— Re  — 

-Do  — 

7  — 

6--- 
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■1  — 

3 
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1- 

1 

Diagram  4 

from  each  other  in  acuteness  and  gravity. 
A  concrete  interval  is  that  portion  of  the 
scale  through  which  the  voice  slides  on  a 
concrete  of  speech. 

The  difference  in  pitch  between  tlie 
first  and  second  note  of  the  scale,  is  called 
the  interval  of  a  tone,  or  second  ;  between 
the  second  and  third,  a  tone;  between  the 
third  and  fourth,  a  semitone ;  between  the 
fourth  and  fifth,  a  tone ;  between  the  fifth 
and  sixth,  a  tone  ;  between  the  sixth  and 
seventh,  a  tone;  between  the  seventh  and 
eighth,  a  semitone. 

The  difference  in  pitch  between  the 
first  and  third  note  of  the  scale,  is  called 
the  interval  of  a  third  ;  between  the  first 
and  fourth,  the  interval  of  a  fourth  ;  be- 
tween the  first  and  fifth,  the  interval  of 
a  fifth ;  between  the  first  and  sixtli,  the 
interval  of  a  sixth ;  between  the  first  and 
seventh  ;  the  interval  of  a  seventh  ;  between 
the  first  and  eighth,  the  interval  of  an  octave. 

The  intervals  between  tlie  first  and 
third,  fourth  and  sixth,  and  fifth  and 
seventh,  are  called  major  thirds,  because 
they  contain  two  tones,  or  four  semitones  ; 
but  as  the  intervals  between  the  second 
and  fourth,  third  and  fifth,  and  sixtli  and 
eighth,  contain  but  three  semitones,  they 
are  denominated  minor  thirds. 

In  the  expression  of  our  thoughts  by 
oral  language,  we  employ  three  sorts  oi 
voice — the  natural  voice,  the  falsetto  voice, 
and  the  whispering  voice,  which  I  shall  now 
attempt  to  describe. 

The  hiedium  compass  of  the  voice,  in 
those  whose  voices  have  been  properly 
cultivated,  is  three  octaves.*  There  is, 
however,  a  point  of  pitch  at  which  the 
voice,  in  ascending  the  scale,   is  said  to 

*"  It  is  said  that  the  ear  is  capable  of  perceiv 

ing  nine  octaves. 
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break.  This  point,  in  a  majority  of  per- 
sons, is  about  two  octaves  above  the  lowest 
note  of  the  voice.  The  natural  voice 
embraces  all  the  notes  below  this  point ; 
the  falsetto,  all  the  notes  below  it.  (See 
Diagram  5.) 

The    Italians    call 
Diag.  5. 


P^ 


the     natural   voice 
vocedi  petto,  and  the 
falsetto  voice  voce  di 
testa  ;*  because  they 
suppose  the   former 
to    come    from    the 
chest,  and  the  latter 
from  the  head.  This 
error  has  arisen  from 
a  want  of  anatomical 
and       physiological 
knowledge    of     the 
vocal  organs.   Voice 
is  never   formed    in 
the  chest,  or   in   the 
head ;    it   is    always 
formed  in  the  upper 
part  of   the  larynx, 
at  the  aperture  of  the 
glottis.     It  is,  how- 
ever, formed  higher, 
or  lower  in  the  throat , 
according  to  its  de- 
gree of  acnteness  or 
gravity.        At     the 
command  of  the  will, 
the   larynx   may  be 
elevated  or  depressed 
and  the  aperture  of 
the  glottis  enlarged 
or  diminished.     The 
larynx    is  the  most 
depressed,  and  the  aperture  of  the  glottis 
the  most  dilated,  when  the  gravest  round 
is    formed ;    and  the  larynx   is   the    most 
elevated,  and    the  aperture  of  the  glottis 
the    most    contracted,    when    the    acutest 
sound    is   formed.      Hence   grave    sounds 
appear  to  come  from  the  chest,  and  acute 
ones    from     the    head,    or    roof    of     the 
mouth.       From     this     circumstance,    no 
doubt,   has  arisen  the  error  of  calling  the 
natural  voice  voce  di  petto,  and  the  falsetto 
voice  voce  di  testa. 

The  whispering  voice  does  not,  like  the 
natural  voice,  and  the  falsetto,  owe  its 
peculiarity  to  pitch,  but  to  the  absence  of 

*  Voce  di  petto  (Italian),  voice  from  the  breast. 
Voce  di  testa,  voice  from  the  head. 
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what  is  generally  understood  by  the  term 
vocalittj.  The  compass  of  the  whispering 
voice  is  about  an  octave.  My  own  extends 
through  ten  degrees  of  the  scale.* 

The  natural  pitch  of  the  female  voice  is 
an  octave  above  that  of  the  male  voice. 
The  pitch  of  the  female  voice  corresponds 
to  that  of  the  violin  ;  the  pitch  of  the  male 
voice  to  that  of  the  violincello.  The 
voices  of  the  boys  are  of  the  same  pitch 
as  the  female  voice — one  octave  above  a 
man's  voice.  When  boys  are  about  the 
age  of  fourteen,  their  voices  undergo  a 
change  of  pitch. 

The  notes  of  the  falsetto  voice  are  called 
treble;  the  upper  notes  of  the  natural 
voice,  tenor ;  and  the  lower  notes  of  the 
natural  voice,  bass,  f     (See  Diagram  5.) 

The  divisions  of  the  voice,  as  given  by 
Italian  authors,  and  adopted  by  many 
musicians  of  other  countries,  are  as  fol- 
lows : 

"  There  are  three  departments  in  the 
human  voice,  viz.,  the  high,  the  middle, 
and  the  low.  These  departments  are  in 
the  female,  as  well  as  in  the  male  voice. 
Soprano,  mezzo  soprano,  and  contralto,  are 
female  voices.  Tenore,  baritono,  and  basso, 
are  male  voices." 

The  reader  will  observe  that  the  falsetto 
voice  is  not  included  in  the  above  division. 

To  a  bass,  a  baritone,  and  a  contralto 
voice,  naturally  good,  or  made  so  by  cul- 
tivation.  Dr.  Rush  applies  the  term 
orotund. 

The  notes  of  music  are  named  after  the 
first  seven  letters  of  the  alphabet,  and  are 
represented  by  graphic  notes,  which  are 
written  on  five  horizontal,  parallel  lines, 
and  in  the  intermediate  spaces.  These 
lines  and  spaces  are  called  the  staff.  The 
lines  and  spaces  of  the  staff  are  counted 
upward,  that  is,  the  lowest  line  of  the  staff" 
is  called  the  first  line,  the  one  above  it  the 
second  line,  and  so  on  ;  the  lowest  space  is 
called  the  first  space,  the  next  the  second 
space,  and  so  on.  Each  line,  and  each 
space,  is  called  a  degree.  Hence,  as  there 
are  five  lines,  and  four  spaces,  the  staff 
includes  nine  degrees. 

*  Notes  analogous  to  those  of  the  whispering- 
voice,  may  be  made  on  the  German  flute,  and 
some  other  wind  instruments,  through  the  com- 
pass of  an  octave. 

t  When  I  speak  of  the  voice,  I  speak  of  the 
adult  male  voice,  unless  otherwise  stated. 
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When  it  is  desirable  to  extend  the  notes 
above  or  below  the  staff",  short  lines,  called 
ledger  lines,  are  employed. 

As  the  great  scale  of  sounds,  which 
includes  all  the  notes  that  can  be  made  by 
instrumental  means,  is  very  extensive,  it 
has  been  found  convenient  to  divide  it 
into  two  parts,  and  allot  a  staff  to  each 
part.  The  notes  in  the  upper  division  of 
the  great  scale  are  written  on  what  is 
called  the  treble  staff;  those  in  the  lower 
division,  upon  what  is  denominated  the 
bass  staff. 

To  distinguish  between  the  two  staffs,* 
and  to  determine  the  names  of  the  graphic 
notes,  and  the  sounds  which  they  repre- 
sent, characters  called  cleffs  are  placed  at 
the  beginning  of  each  staff. 

The  treble  cleff  is  called  G,  because  a 
particular  G  note  is  written  upon  that  line 
of  the  staff  on  which  the  main  part  of  this 
character  is  placed.  This  note,  called  the 
G  cleff  note,  occupies  that  point  of  pitch 
at  which  the  falsetto  voice  generally  com- 
mences. 

The  bass-cleff  is  called  F,  because  a 
particular  F  note  is  written  upon  that  line 
of  the  staff  which  this  character  crosses. 
The  pitch  of  this  note,  called  the  bass 
cleff  note,  is  nine  degrees  of  the  diatonic 
scale  below  that  of  the  treble  cleff  note, 
and  one  octave  above  the  lowest  note  of 


the  majority  of  bass  voices  which  hare 
been  properly  cultivated. 

The  usual  compass  of  a  modern  grand 
piano-forte,  is  six  octaves.  The  keys  of 
the  piano,  like  the  notes  which  they 
severally  produce,  are  named  after  the 
first  seven  letters  of  the  alphabet :  the  key 
which  produces  the  F  note  is  called  the  F 
key  ;  that  which  produces  the  G  note,  the 
G  key  ;  that  which  produces  the  A  note, 
the  A  key,  and  so  on. 

The  finger-board  of  the  piano  consists 
of  white  and  black  keys.  The  instrument 
is  so  constructed,  that  if  you  touch  the 
white  keys  in  their  consecutive  order,  a 
diatonic  series  will  be  produced ;  but  if 
you  touch  all  the  keys,  white  and  black, 
in  their  consecutive  order,  a  semitonic 
series  will  be  the  result. 

In  the  diatonic  scale,  there  are  five 
tones  and  two  semitones.  There  are, 
however,  two  varieties  of  the  scale  :  one  is 
called  the  major  mode  ;  the  other,  the  minor 
mode.  In  the  major  mode,  the  first  semi- 
tone is  between  the  third  and  fourth 
degree  of  the  scale ;  the  second,  between 
the  seventh  and  eighth.  The  minor  mode, 
in  ascending,  has  the  first  semitone 
between  the  second  and  third  degree  ;  the 
second,  between  the  seventh  and  eighth  ; 
but  in  descending,  the  second  semitone  is 
between  the  fifth  and  sixth. 
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No.    1,   in  Diagram   6,  represents  the 
ascending   and  descending   major    scale ; 


No.  2,  the   ascending  minor   scale  ;    and 
No.  3,  the  descending  minor  scale. 


*  In  pluralisiug  staff  s  is  preferable  to  ves. 
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There  is  another  scale,  called  the  semi- 
tonic,  or  chromatic.  It  is  formed  by 
dividing  the  whole  tones  of  the  diatonic 
scale  into  semitones,  by  five  additional 
sounds.  The  chromatic  scale  may  be 
illustrated  by  touching  all  the  white  and 
black  keys  of  a  pianoforte,  in  their  con- 
secutive order.  (The  chromatic  scale  is 
represented  by  No.  4,  in  Diagram  6.) 

The  sounds  which  compose  the  diatonic 
scale,  as  I  have  said,  are  named  after  the 
first  seven  letters  of  the  alphabet.  The 
five  additional  sounds,  which,  when  added 
to  the  diatonic  scale,  divide  it  into  semi- 
tones,  are  called  flats  or  sharps,  according 
as  they  receive  the  names  of  the  notes 
immediately  below,  or  of  those  imme- 
diately above  them.  Thus,  the  second 
note  of  the  chromatic  scale  of  C,  is  called 
C  sharp,  or  D  flat ;  the  fourth  is  called  D 
sharp,  or  E  flat ;  the  seventh,  F  sharp,  or  G 
flat  ;  the  ninth,  G  sharp,  or  A  flat ;  and  the 
eleventh,  A  sharp,  or  B  flat.  (See  No.  4, 
in  Diagram  6.) 

When  a  note  is  to  be  sung,  or  played 
sharp,  a  character  called  a  sharji  (Jf)  is 
prefixed  to  it.  When  a  note  is  to  be  sung 
or  played  flat,  a  character  called  a  flat  (17) 
is  prefixed  to  it.  Sharps  and  flats  are 
generally  placed  at  the  beginning  of  a 
tune,  or  strain,  immediately  after  the 
clef.  They  are  then  called  the  signature  ; 
because  they  serve  to  point  out  the  key. 

Keys  of  the  Speakin 
10  — A     —  Vociferation. 


By  Icey  is  meant  a  scale  of  sounds,  to 
the  first  of  which  all  the  others  bear  a 
certain  relation.  This  first  note  is  called 
the  key-note  or  fundamental  note,  or  tonic. 
As  each  note  of  the  diatonic  scale  of  C 
(see  No.  1),  as  well  as  its  sharp  and  flat 
(see  No.  4),  may  be  assumed  as  a  key-note 
of  a  series  of  seven,  it  follows  that  there  are 
twenty-one  major,  and  twenty-one  minor 
keys.  And  as  each  note  of  the  diatonic 
scale  of  C,  as  well  as  its  sharp  and  flat, 
may  also  be  assumed  as  a  key-note  of  a 
chromatic  series,  it  follows  that  there  are 
twenty-one  keys  in  the  chromatic  genus. 
These,  added  to  the  forty- two  keys  in  the 
diatonic  genus,  make  the  whole  mimoer 
of  keys  in  the  musical  system  amount  to 
sixty-three.  Still,  as  there  are  but  twelve 
notes,  there  can  be  b\it  thirty-six  scales ; 
and  even  this  number  may  be  resolved 
into  three — one  major,  one  minor,  and  one 
chromatic  ;  all  the  others  are  transpositions 
of  the  three  primitive  scales  into  different 
ranges  of  pitch. 

The  speaking  voice,  in  good  elocution, 
seldom  rises  higher  than  a  fifth  above  the 
lowest  note  of  its  compass.  Supposing 
the  lowest  note  which  can  be  made  with  a 
full  intonation,  to  be  F,  the  following 
scheme  will  show  the  relative  pitch  of 
keys,  adapted  to  the  expression  of  diiFerent 
kinds  of  sentiments. 

G  Voice.     (Diagram  7.) 
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Very  spirited  declamation.       ^Three  millions  of  people. 


\ 


Spirited  declamation. 


4  —  B|7  —  Ordinary  declamation. 
3  — I A     —  Modest  declamation. 

Ordinary  narrative. 
G     — Dignified  narrative. 

Sublime  description. 
Ij — ;F     — Very  solemn  discourse. 

Wenotunfrequentlymeet  with  individuals 
who  always  speak  in  the  highest  key  of  the 
natural  voice,  and  we  occasionally  meet 
with  some  who  even  speak  in  the  falsetto. 


armed  in  the  holy  cause  of  liberty, 
,  and  in  such  a  country  as  we  possess,  &c. 


My  brave  associates,  &c. 

Friends,  Roman?.,  countrymen,  &c. 

The  tree  of  deepest  root  is  found,  &c. 

He  scarce  had  ceased,  &c. 

I  had  a  dream  which  was  not  all  a,  &c. 

Oh,  when  shall  day  dawn,  &c. 
A  high  pitch,  in  speech,  is  unpleasant  to 
a  cultivated  ear  ;   and  is  totally  inadequate 
to   the  correct  expression  of  sentiments  of 
respect,  veneration,  dignity,  and  sublimity. 
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OF    THE    USE    OF    THE    ARTICLE    WITH 
FROrEE,    NAMES. 

The  article  being  only  introduced  into 
the  language  to  show  that  the  noun  which 
it  precedes  is  considered  by  the  mind  in  a 
definite  point  of  view,  it  is  clear  that  it 
should  be  dispensed  with  when  the  noun 
to  be  used  is  so  definite  in  its  nature  as  to 
leave  no  doubt  as  to  the  particular  thing 
or  individual  which  that  noun  is  intended 
to  represent ;  such  is  the  case  with  proper 
names  in  general.  Thus,  in  the  following 
sentence,  God  is  great,  no  sign  is  necessary 
to  show  what  idea  is  represented  b}"^  God, 
because  witli  us  French  there  is  but  one 
God ;  Napoleon  was  a  great  general — there 
has  been  with  us  but  one  Napoleon ;  there- 
fore the  article  the  is  not  required  to  show 
what  Napoleon  we  speak  of.  But  this 
rule  is  subject  to  many  exceptions,  and  we 
will  examine  them  separately. 

NAMES    OF    COUNTRIES    USED    WITHOUT 
A    PREPOSITION. 

Names   of    countries    always   take    the 

article  when  used  without  being  preceded 

by  a  preposition  ;  as, 

France   is   a  beautiful    Lci  France  est  un  beau 
country,  pays, 

because,  in  such  case,  the  mind  referring 
to  the  whole  extent  of  the  country,  the 
article  is  necessary  to  indicate  this  particu- 
lar circumstance  as  it  shows  it  in  common 
nouns. 

Exception. — Countries  which  have  tlie 
same  names  as  their  capitals,  take  no 
article,  because,  by  a  singular  disposition 
of  their  mind,  the  French  never  think, 
when  speaking  of  a  city,  how  small  or 
large  that  city  is:  it  is  for  theni  but  a 
black  spot  on  the  map,  having  such  a 
name,  and,  by  analogy,  when  this  name 
of  city  is  applied  to  a  country,  it  retains 
its  peculiarity,  and  therefore  requires  no 
article  ;  thus  we  say  : 

Naples  is  a  delightful  Naples  est  uu  pays  6.6- 

country,  licieux. 

Naples   is   a  very  fine  Naples  est  uuetr^s  belle 

city.  ville. 

NAMES    OF    COUNTRIES  PRECEDED    BY    A 
PREPOSITION. 

Whenever  a  name  of  a  country  is  pre- 


ceded by  a  preposition,  it  must  be  con- 
sidered whether  that  name  is  used  in 
reference  to  the  extent  of  its  signification 
or  not,  the  extent  of  the  signification  of  a 
name  of  country  being  that  of  its  territory  ; 
in  the  first  place  it  takes  the  article,  in 
the  other  it  does  not :  thus,  if  we  wish  to 
say,  Which  do  you  prefer,  the  wines  of 
France  or  Portugal?  it  is  evident  that  the 
mind  does  not  refer  to  the  extent  of  these 
two  countries  ;  for  no  man  has  ever  tasted 
the  whole  of  the  wines  which  grow  in 
these  two  countries  ;  and,  besides,  the 
greatest  part  of  these  wines,  not  being  fit 
to  drink,  they  cannot  be  alluded  to  as  a 
whole  in  such  a  question.  France  and 
Portugal  are  then  only  used  as  adjectives 
to  designate  the  kind  of  wine  spoken  of, 
showing  these  wines  as  coming  from  the 
countries  thus  designated,  and  not  from 
Germany,  Italy,  or  any  other  country, 
without  any  reference  to  the  extent  of 
the  territories  of  the  former  countries. 
The  above  sentence  should,  then,  be  ex- 
pressed by,  Que  preferez-vous,  les  vins  de 
France  ou  ceux  de  Portugal  ? 
But  in  the  following  sentence  : 

The  wines  of  France  pay  a  tax  of  two  millions 
to  the  government, 

the  mind  alludes  to  the  whole  extent  of 
France  ;  the  proper  name  France  is  no 
longer  used  adjectively ;  it  is  not  intended  to 
distinguish  the  wines  of  France  from  those 
of  Spain  or  any  other  country,  as  in  the 
preceding  sentence,  and  it  assumes  the 
character  of  definiteness,  which  requires 
the  use  of  the  article  the,  and  we  say : 

Les  vins  de  la  France  paieut  une  taxe  de  deux 
millions  de  livres  au  gouvernemeut. 

If  I  wish  to  say  that  the  Queen  of 
England  is  expected  at  Paris  ;  although 
the  queen  spoken  of  is  certainly  the 
queen  of  the  whole  country  called  Eng- 
land, the  mind  does  not  allude  to  the 
extent  of  that  territory  ;  it  only  refers  tc 
the  queen  as  ruling  over  a  country  callec 
England,  and  not  France  or  Germany, 
without  any  allusion  to  the  extent  of  that 
country  :  it  is  then  used  adjectively,  and 
requires  no  article.     Thus  we  say, 

La  Riine  d'Angleterre  est  atteudue  a  Paris. 

In  the  following  sentence, 

I  have  travelled  in  England,  France,  and  Ger- 
many, 

the  person  who  speaks  does  not  refer  to 


LESSONS  IN  FRENCH. 


143 


the  extent  of  these  countries ;  he  does 
not  mean  to  say  that  he  has  been  all  over 
Germany,  France,  or  England  ;  he  only 
wishes  to  express  that  lie  has  been  in  some 
parts  of  each  ;  they  are  then  used  as  mere 
proper  names,  without  any  reference  to 
the  extent  of  their  territories;  and  this 
view  of  the  mind  not  requiring  that  the 
article  should  be  used  before  them,  m  is 
then  rendered  by  the  preposition  en,  which 
always  conveys  the  idea  of  an  indefinite 
character.  Here  it  must  be  well  under- 
stood, that  it  is  not  because  in  is  expressed 
by  eti  that  the  article  is  not  used  before 
the  following  noun,  but  it  is  the  absence 
of  the  article  which  requires  in  to  be  thus 
rendered  in  French  ;  the  preceding  sen- 
tence is  then  thus  expressed  : 

J'ai  voyagd  en  Anglden'e,  e/i  France,  et  e)i  Alle- 

magni. 
The  preposition  eji,  in,  as  well  as  de,  of,  a, 
tOfheiug  always  repeated  before  each  noun. 
But  if  the  person  who  speaks  wished 
to  express  that  he  has  been  all  over  Eng- 
land, France,  and  Germany,  these  names 
of'  countries  being  then  understood  in 
reference  to  the  whole  extent  of  their  sig- 
nification, that  is  to  say,  of  their  territo- 
ries, they  should  be  preceded  by  the 
article  the  and  in,  expressed  by  dans,  as  : 

J'ai  voyagiS  dans  toute  la  France,  V Allemagne,  et 
V  Angictcrre. 

To  this  general  rule  which  requires 
that  the  article  should  not  be  used  before 
names  of  countries,  unless  employed  in 
reference  to  the  extent  of  their  territories, 
there  is  an  exception,  which  is  purely 
idiomatical,  and  based  upon  no  principle  ; 
it  is  a  mere  fact  which  habit  has  con- 
secrated, and  such  as  are  found  in  every 
language  and  almost  every  branch  of 
human  knowledge.  When  speaking  of 
coming  from  or  going  to  far  distant  coun- 
tries which  the  French  seldom  visit,  the 
article  tlie  is  used  with  the  prepositions  of, 
or  from,  de,  and  to,  a,  and  dafis,  in,  as, 

I  will  go  to  Peru,  when  J'irai  au  (to  the)  Perou 
you  will  return  ffom  quaud  vous  revien- 
Cliina.  drez  de  la  (from  the) 

Chine. 

The  two  names  of  countries  used  in  this 
sentence,  are  not  certainly  understood  by 
the  mind  in  reference  to  the  extent  of  their 
signification,  for  a  man  cannot  return  at 
once  from  or  go  to  a  whole  country  ;  but 
this  discrepancy  should  be  admitted,  not- 


withstanding its  being  in  opposition  to  the 
general  principle,  because  usage  has  con- 
secrated it.  The  following  list  contains 
the  names  of  those  countries  to  which  this 
exception  should  be  applied. 

When  speaking  of  coming  or  returning 
from  the  following  countries  we  say : 

I  return  from,  or  this    Je  reviens,  or  cela  vi- 

comes  from  ent 
the  India,  or  the  Indies  de  i'lnde,  or  des  Indes. 

the  Indostan  rfe  riudostan. 

the  Malabar  du  Malabar, 

the  China  de  la  Chine, 

the  Nigritia  de  la  Nigritie. 

the  Guinea  de  la  Guin(je. 

the  Congo  du  Congo, 

the  Cochin  China  '         de  la  Cochinchine. 

the  Peru  du  P^rou. 

the  Tonquin.  du,  Tonquin. 

the  Thibet  du  Thibet, 

the  Japan  du  Japon. 

the  Abyssinia  de  i'Abyssinie. 

the  Mogul  du  Mogol. 

the  Monopotama  du  Monomotapa. 

the  Caffraria  dc  la  Cafrerie. 

the  Zanguebar  du  Zanguebar. 

the  Acadia  de  J'Acadie. 

the  Guiana  de  la  Guiane. 

the  Barbadoea  de  la  Barbade. 

the  Jamaica  de  la  Jamai'que. 

the  Martinico  de  la  Martinique, 

the  Guadaloupe  d£  la  Guadeloupe, 

the  Havana  dx  la  Havane. 

the  Black  Sea  du  Pont-Euxin. 
the  Phillippine  Islands  des  Philippines, 

the  Molucca  Islands  des  Moluques. 

the  Antilles  Islands  des  Antilles, 

the  East  du,  Levant, 

the  Spitzberg  du  Spitzbevg, 

the  Greenland  du  Greenland, 

the  Mexico  du  Mexique. 

the  Paraguay  du  Paraguav. 

the  Chili  du  Chili, 

the  Brazil  du  Br^sil. 

the  Canada  du,  Canada. 

Besides  these  names  of  countries,  the 
article,  with  the  preposition  of,  or  from, 
de,  is  also  used  with  a  great  number  of 
names  of  provinces ;  such  as,  Virginia, 
Maryland,  &c.,  &c.,  Picardy,  Anjou,  &c.. 
&c. ;  but  usage  here  is  the  only  rule,  and 
time  and  practice  are  the  only  means  that 
can  afford  a  foreigner  the  facility  of  over- 
coming this  difificulty. 

When  speaking  of  going  to  a  far  dis- 
tant country,  the  preposition  to,  a,  and  the 
article  are  used  before  the  following  nouns; 

I  am  going  to  Je  vais 

the  Indias  (plural)  aux  Indes. 

the  Malabar  au  Malabar, 

the  China  a  la  Chine, 

the  Congo  ov,  Congo, 

the  Cochin  China  a  la  Cochinchine. 

the  Peru  au  Perou. 

the  Tonquin  au  Tonquin. 

the  Thibet  au  Thibet. 
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the  Japan 

the  Mouopotama. 

tlie  Zangiiebar 

the  Guiana 

the  Barbadoes 

the  Jamaica 

the  Martiuico 

the  Guadaloupe 

the  Havana 

tke  Black  Sea 

the  Philippine  Islands 

the  Molucca  Islands 

the  Antille  Islands 

the  Spitzbcrg 

the  Greenland 

the  Mexico 

the  Paraguay 

the  Chili 

the  Brazil 

the  Canada 


au  Japon. 
an  Monomotapa. 
au  Zanguebar. 
a  la  Guiane. 
a  la  Barbade. 
a  la  Jamaique. 
a  la  Martinique. 
a  la  Guadeloupe. 
a  la  Havane. 
au  Pont-Euxin. 
aux  Philippines. 
aux  Moluques. 
aux  Antilles. 
au  Spitzberg. 
au  Greenland. 
au  Mexique. 
au  Paraguay. 
au  Chili. 
au  Bresil. 
au  Canada. 


The  following  names  of  countries  take 
the  preposition  in,  dans,  and  the  article ;  as, 

I  am  going  to  Je  vais 

the  India  (singular)         dans  ^Inde. 

the  Nigritia  dans  la  Nigritie. 

the  Abj'ssinia  dans  i'Abyssinie. 

the  Caffraria  dans  la  Cafrerie. 

the  Acadia        '  dans  i'Acadie. 

the  East  dans  le  Levant. 

There  are  many  names  of  provinces  which 
grammatically  take  the  preposition  in,  ex- 
pressed by  en  without  the  article,  or  dans 
with  the  article.  But  as  there  are  no  fixed 
rules  about  them,  we  still  refer  to  usage, 
— which  is  the  only  guide  in  this  matter. 

From  what  has  just  been  said,  we  may 
deduce  the  following  rules  : 

(1.)  When  speaking  of  a  country  we  come 
from,  if  that  country  is  far  distant  and  but 
little  visited  by  the  French,  the  preposi- 
tion from,  de,  is  \ised  with  the  article 
before  the  noun  designating  that  country. 

(2.)  If,  on  the  contrary,  the  country  is 
not  far  distant,  as  England,  Italy,  &c.,  the 
preposition //-OTM  is  rendered  by  de  alone. 

(3.)  If  we  are  speaking  of  going  to  a  far 
distant  country,  to  is  expressed  in  most 
cases  by  the  preposition  a  and  the  article, 
and  in  a  few  instances  by  dans  and  the 
article. 

(4.)  If  the  country  we  go  to  is  not  a  far 
distant  one,  to  is  rendered  by  en,  and  no 
article  is  used ;  as, 

Je  viens  du  Perou  et  du 

Mexique. 
Jereviens  d'Augleterre 

et  dc  Russie. 
Je  vais  au  Brdsil  et  au 

Canada. 
Je  vais  dans  la  Nigritie 

et  dans  i'Abyssinie. 
J'irai  en,  Angleterre  et 

en  Espagne. 


I  come  from.  Peru  and 

Mexico. 
I  return  from  England 

and  Russia. 
I  am  going  to  Bi-azil 

and  Canada. 
I  am  going  to  Nigritia 

and  Abyssinia. 
I  will  go  to  England 

and  Spain. 


EXTREME  SMALLNESS  OF 
CERTAIN  OBJECTS. 

It  was  excedingly  well  remarked  by  a 
very  great  man,  that  a  mite  is,  in  every  way 
as  wonderful  a  creation  as  an  elephant. 
"We  are  all  apt  to  be  more  struck  by  the 
immense  than  by  the  minute.  We  look 
with  a  feeling  of  mingled  awe  and  aston- 
ishment upon  the  mighty  and  the  magnifi- 
cent in  Nature.  The  mountains,  whose 
tops  are  hidden  among  the  clouds  ;  the 
cataracts,  whose  roar  of  waters  resembles 
the  loud  thunders  of  the  sky  ;  the  huge 
whale  rolling  his  vast  bulk  in  clumsy 
sportiveness  upon  the  waves  ;  or  the  enor- 
mous form  of  the  colossal  elephant,  seizes 
at  once  upon  our  attention  and  upon  our 
admiration.  We  cannot,  if  we  would, 
withhold  our  attention  or  restrain  our 
wonder.  We  feel  our  own  littleness  the 
more  strongly  by  contrasting  it  with  the 
immensity  of  other  creatures ;  and  we 
readily  entertain  a  sense  of  the  sublimity 
and  power  of  the  Creator  of  such  stupend- 
ous wonders. 

But  though,  in  the  more  minute  objects 
of  the  creation,  there  is  no  less  of  wonder- 
ful wisdom  of  design,  and  skilfulness  of 
execution,  we  are  more  inclined  to  pass 
them  by  without  notice.  We  look  down 
with  contemptuous  inattention  upon  them  ; 
and  because  they  are  less  than  ourselves, 
we  consider  them  less  wonderful.  This 
course,  common  as  it  is,  is  not  more 
common  than  it  is  incorrect.  If  there 
be  any  difference  between  the  marvellous- 
ness  of  a  mite  and  that  of  a  mammoth, 
sound  reasoning  would  adjudge  the  palm 
rather  to  the  former  than  to  the  latter. 
If  we  may  venture  to  illustrate  the  subject 
of  the  creation  of  God  by  speaking  of  the 
work  of  man's  hands,  it  may  be  sufficient 
to  observe,  that  it  is  in  the  smaller  and 
finer  works  of  art  that  the  greater  skilful- 
ness of  the  artificer  is  displayed.  The 
larger,  and,  of  course,  rougher  and  ruder 
kinds  of  work,  require  considerably  less 
finish  and  delicacy  of  execution  than 
smaller  ones.  Defects  and  coarsenesses 
which,  in  the  former,  are  imperceptible, 
are,  in  the  latter,  so  conspicuous  as  to 
render  the  whole  work  imperfect  and 
valueless.  So  it  is  in  trifles,  which  fre- 
quently educe  the  most  important  results. 
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"The  stormy  March  is  come  at  last, 

With  wind,  and  cloud,  and  changing  skies  : 
I  liear  the  rushing  of  the  blast, 

That  through  the  snowy  valley  flies. 
Ah  !  passing  few  are  they  who  speak. 

Wild  stormy  month !  in  praise  of  thee ; 
Yet,  though  thy  winds  are  loud  and  bleak, 

Ihou  art  a  welcome  month  to  me 
For  thou  to  northern  lands  again. 

The  glad  and  glorious  sun  dost  bring  • 
And  thou  hast  join'd  the  gentle  train     ' 
And  wear'st  the  gentle  name  of  Spring." 

Bryant. 
Hark!  how  the  wind  is  moaning  and 
whistling  through  yon  clump  of  trees  that 
bend   beneath  its  force;    see   the   clouds 


driven  along  the  elhereal  arch,,  and  observe 
the  smoke  from  the  cottage  chimney,  now 
tossed  on  high,  now  whirled  around,  and 
then  beaten  below  upon  the  dewy  meads. 
Hark!  the  noise  increases,  and  fearful 
gusts  of  wind  shake  the  very  house,  and 
seem  as  if  about  to  tear  up  the  youno- 
trees  by  the  roots.  'Tis  blustering  March 
chasing  away  shivering  February,  thus 
proving  the  truth  of  the  old  proverb,  that 
'*  March  comes  in  like  a  lion  and  goes  out 
like  a  lamb."  Yes!  he  blusters  himself 
into  our  company  ;  yet,  rude  as  he  appears 
to  be  upon  making  his  first  acquaintance 
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we  love  the  kindly  promises  of  calm  skies, 
gilded  showers,  sprouting  trees,  budding 
flowers,  and  all  the  loveliness  of  coming 
spring,  with  which  he  entices  us  and  wins 
our  esteem. 

The  month  was  named  by  Romulus,  in 
honour  of  his  father  Mars,  the  heathen 
God  of  War,  and  was  formerly  the  first 
month  of  the  year,  which  then  only  con- 
sisted  of  ten  months.  It  had  thirty-one 
days  assigned  it  as  its  just  share  of  the  year. 
Numa  Pompilius  having  added  the  two 
months  of  January  and  February,  it  be- 
came the  third  month,  as  at  present,  and 
continued  so  until  the  Christian  Church 
adopted  the  season  of  Easter  as  the  com- 
mencement of  the  year.  In  1564  Charles 
IX.  of  France  issued  an  edict  which 
changed  this  plan,  and  ordered  that  the 
year  should  henceforth  commence  on  the 
1st  of  January.  This  reform  was  some- 
what tardily  adopted;  however,  we  find 
the  Scotch  following  the  example  in  1599, 
but  the  English  continued  to  make  the 
25th  of  March  the  New-year's  day  until 
1752. 

The  Romans  considered  that  Minerva, 
the  Goddess  of  Wisdom,  had  the  especial 
patronage  of  this  month,  notwithstanding 
the  relationship  existing  between  Mars 
and  Romulus.  This  people  also  regarded 
the  month  as  an  unlucky  one  for  the  cele- 
bration of  marriages. 

"  The  Saxons,"  says  Verstegan,  "  called 
the  month  Rhede  or  Rethe-Monath,  to  denote 
its  general  boisterousness  of  character. 
Rhede  signifying,  in  their  interpretation, 
roiigh  or  rugged,  many  antiquarians  con- 
tend that  the  month,  having  been  dedicated 
to  the  idol  Rheda  before  the  conversion  of 
the  Saxons  to  Christianity,  that  the  etymo- 
logy of  it  thus  given  is  more  correct.  The 
name  was  afterwards  changed  to  Lenet- 
Monat,  or  length  month,  because  in  this 
month  the  length  of  the  day  begins  to 
exceed  that  of  the  night.  It  has  been 
said  that  Lenet  signifies  spring,  and  that 
therefore  it  was  called  spring  month.  As 
our  Saxon  ancestors  observed  the  custom 
of  fasting  after  they  embraced  Christianity, 
and  as  the  period  of  the  observance  of  this 
custom  usually  fell  in  the  Lenet-Monat,  it 
was  called  the  Lenet  fast,  and  by  corrup- 
tion the  word  Lenet  became  converted  into 
Lent. 

The  synonymes  of  the  month  are  some- 


what curious,  being  Martins  in  Latin, 
Mars  in  French,  Marzo  in  Italian,  and 
Marco  in  Portuguese. 

The  allegorical  representation  of  the 
month  is  a  young  man,  of  a  tawny  colour 
and  fierce  aspect,  with  a  helmet  on  his 
head,  being  intended  for  Mars,  the  God  ot 
War.  He  is  not  armed  in  any  other  man- 
ner, being  naked ;  in  his  right  hand  he 
holds  a  bunch  of  almond-blossoms,  the 
hand  resting  upon  a  spade — which  alludes 
to  the  preparation  of  the  ground  by  the 
husbandman — and  hanging  upon  the  same 
arm  is  a  basket  of  seeds.  His  left  hand 
rests  upon  a  ram ;  typical  of  the  sign  of 
Aries,  or  the  ram,  because  the  sun  enters 
that  constellation  on  the  20th  of  the 
month,  when  Spring  commences.  The  poet, 
Spencer,  represents  the  warlike  Mars  as 
riding  on  a  ram,  for  he  says  : 

"  Sturdy  March,  with  brows  full  sternly  bent. 
And  armed  strongly,  rode  upon  a  ram, 
The  same  which  over  Hellespontus  swam  ; 
Yet  in  his  hand  a  spade  he  also  hent, 
And  in  a  bag  all  sorts  of  seeds,  ysame, 
Which  on  the  earth  he  strewed  as  he  went." 

There  are  some  proverbs  relating  to  the 
month  which  are  based  upon  its  character. 
Thus  it  is  sometimes  said,  that  '*  a  bushel 
of  March  dust  is  worth  a  king's  ransom  ;" 
and,  "  a  dry  March  never  begs  its  bread." 
Both  these  proverbs  signify  that  a  dry 
March  is  favourable  to  the  agriculturist 
and  gardener  ;  and  this  is  borne  out  by 
another  proverb,  which  says,  that  "  March 
grass  never  did  good  ;"  hence  we  infer 
that  a  wet  March,  which  would  be  neces- 
sary for  the  grass  to  grow  so  early,  is 
prejudicial  to  the  farmer  and  florist. 

Our  calendar  contains  many  days  of 
observance  in  March,  which  we  shall  at 
once  proceed  to  describe. 

The  First  Day  is  called  St.  David's 
Day.  St.  David  was  descended  from  the 
royal  family  of  the  Britons,  being  uncle 
to  King  Arthur.  He  was  educated  in  the 
celebrated  monastery  of  Bangor,  and  was 
always  intended  for  a  priest.  After  some 
time  he  left  his  retirement  in  the  Isle  of 
Wight  to  preach  to  his  countrymen. 
About  the  year  577,  after  much  entreaty, 
he  accepted  the  archbishopric  of  Caerleon, 
but  removed  the  see  to  Menevia,  a  city  in 
Pembrokeshire,  on  account  of  its  retired 
position,  and,  perhaps,  because  he  had 
already   founded    twelve   convents    there, 
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which  were  governed  with  great  severity. 
In  return  for  the  many  favours  he  be- 
stowed upon  the  place,  it  was  afterwards 
called  St.  David's,  a  name  it  still  retains. 
Having  lived  to  the  good  old  age  of  146 
years,  he  died  a.  d.  642  ;  and  was  hence- 
forth adopted  as  the  tutelary  saint  of  the 
Welsh,  who  always  wear  leeks  in  their 
hats  upon  this  day,  as  emblems  of  their 
nationality. 

The  custom  of  Welshmen  wearing  leeks 
in  their  hats  or  caps  on  St.  David's  day  is 
said  to  owe  its  origin  to  their  having 
gained  a  great  victory  over  the  Saxons, 
from  whom  they  distinguished  themselves 
by  wearing  leeks  during  the  battle.  Many 
other  opinions  are  advanced  to  account 
for  the  custom,  but  they  differ  materially 
as  regards  the  date  of  the  introduction  of 
the  custom,  and,  as  the  above  is  more 
generally  stated,  we  prefer  giving  it,  not- 
withstanding that  Sir  S.  Meyrick  and 
others  diifer  from  it. 

On  this  day,  in  1553,  Francois  Rabelais, 
the  celebrated  French  writer,  who  was 
born  in  1483,  at  Chinon,  in  Touraine, 
died  at  Meudon. 

The  Second  Day  is  dedicated  to  Si. 
Chad,  who  was  an  English  bishop.  He 
was  educated  at  the  monastery  of  Lindis- 
farne,  and  was  fifth  bishop  of  the  Mercians 
and  third  bishop  of  Lichfield,  where  he 
died  in  673,  and  was  buried  with  great 
pomp  in  the  cathedral,  his  shrine  costing 
upwards  of  jg2,000  for  decorations. 

In  1787  Solomon  Gesner,  the  painter 
and  poet,  author  of  Tod  Abels  ("  The 
Death  of  Abel "),  which  he  wrote  in 
prose,  died  at  Zurich  in  the  58th  year  of 
his  age.  His  first  publication  was  a  few  pas- 
toral poems,  *' Idyllen,'*  which,  though 
much  admired  at  the  time,  is  now  regarded 
as  a  tame  production.  In  1835  the  Em- 
peror of  Austria,  Francis  I.,  died,  in  his 
67th  year  ;  and  in  1840  the  treaty  of  com- 
merce between  Turkey  and  Spain  was 
completed. 

The  Third  Day.  In  1605,  Edmund 
Waller,  tlie  celebrated  English  poet,  was 
born,  at  Coleshill,  in  Hertford  ;  and  on 
the  same  day,  in  1651,  Thomas  Otway, 
the  eminent  dramatist,  was  born,  at  Trot- 
ten,  in  Sussex.  Otway  was  celebrated  for 
his  wit,  whicli  gained  tlie  patronage  of  the 
Earl  of  Plymouth  for  him.  Among  his 
many  produdions  we  may  mention  "  The 


Orphan,"  performed  in  1680,  and  "Venice 
Preserved,"  exhibited  in  1682. 

The  Fourth  Day.  In  1192  Salah- 
ed-deen,  commonly  called  Saladin,  the 
famous  Sultan  of  Egypt  and  Syria,  against 
whom  Richard  Cceur  de  Lion  led  the 
Crusaders,  died  at  Damascus,  after  twelve 
days'  illness,  aged  57  lunar  years.  In 
1778  died  Dr.  Thomas  Augustine  Arne, 
the  celebrated  composer  of  the  oratorios 
"Abel"  and  "Judith,"  and  many  operas, 
glees,  and  songs,  among  which  may  be 
mentioned  "  Rule  Britannia,"  and  "  Come, 
Shepherds,  we'll  follow  the  Hearse."  He 
was  buried  in  St.  Paul's  church,  Covent- 
garden. 

The  Fifth  Day. — On  this  day,  in  1534, 
died  Antonio  Allegri,  surnamed  Corregio 
from  the  place  of  his  birth,  which  is  said 
to  have  taken  place  either  towards  the  end 
of  1493  or  commencement  of  1494.  He 
was  celebrated  as  a  painter,  and  formed  a 
style  of  his  own,  remarkable  for  graceful- 
ness of  design ;  boldness,  variety,  and 
power  of  colouring,  combined  with  rich- 
ness ;  and  he  is  also  famous  for  his  chiaro- 
scuro. On  this  day,  in  1826,  Alessandro 
Volta,  the  celebrated  professor  of  natural 
philosophy  in  the  University  of  Pavia, 
died  at  Como.  He  invented  the  electrical 
pistol,  the  hydrogen  lamp,  and  many  other 
philosophical  instruments,  in  addition  to 
the  metallic  pile,  called  after  him  the 
Voltaic  pile. 

The  Sixth  Day.— In  1474  Michel 
Buonarotti  Angelo,  was  born,  and  in  1844 
Francis  Nicholson,  the  water  -  colour 
painter,  died  at  the  age  of  91. 

The  Seventh  Day. — In  1014  Canute 
was  proclaimed  King  of  England  ;  and  in 
1846  a  substance  like  manna  fell  in  large 
quantities  in  Anatolia. 

The  Eighth  Day.— In  1814  the  late 
Duke  of  Wellington  took  Bordeaux;  and 
in  1844  Karl  Johann  (Bernadotte),  King 
of  Sweden,  died  at  the  age  of  80. 

The  Ninth  Day.  — In  1825,  Mrs. 
Barbauld,  the  authoress,  died  in  the 
eighty-second  year  of  her  age ;  and  in 
1844  Sir  Henry  Halford,  the  celebrated 
physician,  also  died. 

The  Tenth  Day. — In  1748  was  born 
John  Playfair,  the  celebrated  mathemati- 
cian, at  Benvie  in  Forfarshire.  Lord  Bute, 
the  distinguished  senator  who  formed  an 
administration  after  the  retirement  of  Mr. 


148 


*'YOU  WILL  NEVER  BE  WORTH  YOUR  SALT.' 


Pitt  from  the  cabinet,  had  the  merit  of 
being  a  liberal  patron  of  men  of  genius, 
both  in  literature  and  the  arts.  Among 
others,  Dr.  Johnson,  and  Home,  the  author 
of  the  tragedy  of  *'  Douglas,"  were  in- 
debted to  him,  the  one  for  a  pension,  the 
other  for  a  place.  The  architects  George 
and  Robert  Adams,  and  Joshua  Kirby, 
were  all  employed  and  munificently  en- 
couraged by  him.  He  died  at  his  house 
in  South  Audley-street,  London,  March 
10,  1792. 

The  Eleventh  Day. — In  15o4  Tor- 
quato  Tasso,  son  of  Bernardo  Tasso,  was 
born  at  Sorrento.  His  fame  as  a  poet 
was  based  upon  his  *'  Gerusalemme 
Liberata,"  which  has  been  translated  into 
most  European  languages. 

The  Twelfth  Day  is  dedicated  to 
St.  Gregory,  sumamed  the  Great,  who  was 
born  about  the  year  540.  He  was  con- 
secrated Pope  about  590.  He  converted 
the  English,  being  assisted  by  Augustine, 
a  monk,  who  was  in  Kent,  at  the  court  of 
King  Ethelbert.  It  is  said  that  Pope 
Gregory,  having  seen  some  English  cap- 
tives exposed  for  sale  at  Rome,  before  he 
was  elevated  to  the  papal  chair,  inquired 
their  country,  and  was  answered  that  they 
were  English  pagans,  upon  which  he  re- 
plied, "  Non  A7igli,  sed  angeli  juerint  si 
essent  Christiani,  "  (not  English,  but 
angels,  if  they  were  Christians) ;  and  from 
that  time  he  projected  the  conversion  of 
the  English  nation,  which  he  effected.  In 
1840,  Lord  Ellenborough  introduced  a  bill 
for  the  encouragement  of  vaccination. 

The  Thirteenth  Day. — On  this  day, 
in  1781,  William  Herschel  discovered 
Uranus  (Georgium  Sidus),  while  engaged 
in  examining  some  small  stars  in  Gemini. 

The  Fourteenth  Day.  —  In  1849, 
Shere  Singh,  Chuttur  Singh,  and  the 
principal  Sikh  chiefs,  surrendered  with 
16,000  of  the  Sikh  army,  forty-one  guns 
and  all  their  arms,  to  Major- General  Gil- 
bert, at  Rawul-Pindee. 

The  Fifteenth  Day.  —  In  1837, 
Bonvoisin,  the  painter,  died  at  Paris,  aged 
eighty-five;  and  in  1841,  a  meeting  was 
held  at  Oxford  at  which  the  Vice-Chan- 
cellor,  heads  of  houses,  and  Proctors  of 
the  University  attended,  and  passed  a 
resolution  condemning  the  tracts  com- 
monly called  Puseyite  tracts.  Julius 
Csesar  assassinated,  b.c.  44. 


•'  YOU  WILL  NEVER  BE  WORTH 
YOUR  SALT." 

A  True  Tale  for  Anybody,  hut  for  Die  Young 
in  particular. 

BY    KAF. 

When  I  left  school  my  handwriting 
was  even  worse  than  that  of  most  school- 
boys ;  and  the  first  thing  that  was  given 
me  to  copy  was  so  badly  written  that  no  per- 
son could  read  it,  and  I  was  equally  puzzled 
myself.  My  master,  for  I  was  just  ap- 
prenticed, told  me  never  to  write  anything 
more,  until  it  was  properly  written ;  and 
added,  by  way  of  a  consolation,  that  he 
did  not  think  I  should  ever  be  worth  my 
salt. 

Poor  man !  he  is  dead  now ;  but  the 
remembrance  of  his  many  good  qualities 
will  long  be  treasured  up  by  others  as 
well  as  myself.  But  to  come  to  the  point. 
He  wrote  what  is  called  an  excellent, 
legible  hand,  marked  by  certain  pecu- 
liarities ;  but  then,  who  is  faultless  ? 

"  You  will  never  be  worth  your  salt," 
rang  in  my  ears  by  day,  and  disturbed  by 
dreams  by  night ;  and  yet  I  could  not  write 
any  better.  How  could  it  be  expected, 
when  no  effort  had  been  made  ? 

I  have  said  that  my  master  wrote 
legibly  and  well ;  and  it  occurred  to  me 
one  day,  that  by  copying  his  handwriting 
several  hours  every  day,  my  own  would 
improve.  I  had  tried  all  kinds  of  copy- 
books, but  without  success,  and  my  forlorn 
hope  was  to  master  his  style  of  writing. 
With  this  resolve,  a  stock  of  quill  pens, 
the  copy,  and  several  sheets  of  paper,  I  sat 
down  in  my  own  room,  after  locking  the 
door,  to  accomplish  the  task.  For  six 
hours  my  hand  was  solely  employed  in 
scribbling  upon  the  paper,  and  dipping 
the  pen  in  the  ink  ;  and  at  the  end  of  that 
time  my  style  had  certainly  improved,  foi 
the  writing  was  legible. 

"  You  will  never  be  worth  your  salt," 
still  rang  in  my  ears ;  but  now  it  was  not 
so  frequently  repeated  as  before.  Hope 
stimulated  me ;  and  in  the  evening,  when 
all  the  family  had  retired  to  rest,  I  once 
more  sat  down  to  the  task  of  improving 
my  writing.  Hour  after  hour  passed 
away,  and  still  my  hand  was  busily 
employed  in  tracing  the  same  words  upon 
sheet  after  sheet  of  paper.     The  hour  of 
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two  struck  by  the  clock  of  Old  Lambeth 
Church,  and  reminded  me  that  it  was 
time  my  caligraphic  exercises  had  ceased. 
Day  after  day,  and  week  after  week,  did 
I  labour  at  the  self-imposed  task,  until,  at 
the  end  of  three  months,  njy  handwriting 
was  nearly  equal  to  that  of  my  master. 

All  my  labours  had  been  conducted  in 
secret;  and  no  one  was  aware  that  a 
thought  about  writing,  or  anything  else, 
had  entered  my  mind,  until  one  day  my 
master  sent  a  message  to  me  by  the 
footman,  desiring  certain  things  to  be  ex- 
ecuted. 

"  This  is  my  time,"  said  I ;  and  therefore 
at  once  sat  down,  and  wrote  him  an  answer 
in  my  best  style,  imitating  his  own  hand- 
writing as  closely  as  possible. 

When  he  returned  home,  Mr.  Matthews, 
for  that  was  the  name  of  my  master, 
sent  for  me,  and  smiling  blandly,  said, 
"  William,  who  wrote  this  answer  from 
you  ?" 

"  Myself,  sir,"  I  replied  with  pride,  and 
a  great  feeling  of  triumph. 

"  Umph!  It  is  very  well  written,  but 
the  spelling  is  abominable." 

Here  was  a  plain  fact  that  fell  like  a 
sledge-hammer  upon  my  pride,  and  at 
once  dashed  it  into  a  thousand  atoms. 
What  was  to  be  done?  I  could  never 
work  again  the  same  as  at  my  writing; 
that  was  impossible, — nay,  more,  I  would 
not,  that  I  would  not. 

"  You  will  never  be  worth  your  salt," 
rang  in  my  ears  again.  My  resolution 
was  formed  at  once  ;  and  two  hours  after- 
wards, if  any  person  had  peeped  into  my 
room,  they  would  have  found  me  hard  at 
work  learning  to  spell  the  first  twenty 
words  in  "  Maunder's  Treasury  of  Know- 
ledge." 

Day  after  day,  week  after  week,  and 
month  after  month,  I  laboured  in  secret 
and  with  satisfaction  to  myself;  for  my 
studies  were  progressing  favourably,  and  I 
had  worked  through  Maunder  three  times; 
"  Once  more  will  do,"  said  I,  and  com- 
menced the  task  for  the  fourth  time. 

One  morning,  soon  after  breakfast,  Mr. 
Matthews  sent  for  me  to  his  study,  and 
after  telling  me  to  shut  the  door  and  be 
seated,  said,  ♦'  William,  I  have  often 
thought  about  the  improvement  in  your 
writing;  who  instructed  you?" 
**  Not  any  person,  sir." 


"  Then  how  did  you  learn,  if  you  had 
not  any  instructor  ?" 

"  By  copying  your  handwriting,  and 
practising    thus    upon    sheets    of  paper; 


sometimes  making  the  figure  from  right 
to  left,  and  at  other  times  from  left  to 
right." 

"  What  was  your  object  in  making  such 
figures  ?" 

**  To  make  my  letters  roiinder  and  more 
legible,  give  greater  freedom  to  my  writ- 
ing, and  facility  in  the  use  of  the  pen. 
I  discovered  this  method  one  day  while 
attempting  to  form  an  O  quickly ;  and  it 
then  occurred  to  me,  that  by  practising 
my  hand  in  this  manner,  I  should  over- 
come the  cramped  style  of  writing  so 
prevalent  with  school  boys.* 

"  What  pens  did  you  use?" 

"  Always  quill  pens  ;  for  I  believe  that 
my  bad  writing  was  owing  to  the  use  of 
steel  pens." 

"  Ah  !  I  wish  that  every  person  would 
only  follow  your  example,  William;  what  a 
saving  of  time,  money,  and  even  life  there 
would  be,  for  bad  writing  is  a  disgrace  to 
any  properly  educated  person ;  bad  spelling 
is  even  more  pardonable  than  bad  writing." 
"  Indeed,  sir,  I  always  thought  that  the 
latter  was  held  in  greater  contempt  than 
the  former." 

"  It  is,  generally,  I  admit;  bad  spelling 
at  once  betrays  that  the  person  is  not  well 
educated,  even  if  the  writing  is  good  ;  but 
I  have  generally  observed  that  bad  writing 
is  frequently  used  to  cover  bad  spelling. 
"  Yes,  sir  ;  but  now  I  can  spell  properly, 

*  Several  persons  have  improved  their  hand- 
writing by  adopting  this  plan  at  my  request,  and 
I  am  confident  that  any  person  who  wiU  persevere 
will  be  able  to  write  a  good  legible  style  by  pur- 
suing this  plan.     It  is  worth  trying. 
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for  I  have  laboured  through  '  Maunder' s 
Treasury  of  Knowledge,'  four  times." 

"  Then  you  are  a  prodigy,  a  very  model 
of  perseverance,"  said  Mr.  Matthews,  "  and 
the  fruit  of  your  labour  is  your  reward." 

"  Yes,  sir,  and  I  shall  always  thank  you 
for  making  me  persevere  in  the  task." 

•'Me?" 

"Yes,  sir;  for  I  am  certain  that  it 
would  never  have  been  undertaken  if  your 
remark  had  not  always  been  ringing  in 
my  ears." 

"  What  remark  was  that,  William  ?" 

"  You  WILL  NEVER  BE  WORTH  YOUR 
SALT." 


ON 


THE     ARTIFICIAL     FORMA- 
TION OF  MINERALS. 

To  penetrate  the  hidden  processes  of 
nature,  whereby  the  gems  and  beautiful 
crystallized  minerals  we  so  frequently  meet 
with  imbedded  in  the  cavities  of  rocks, 
are  produced,  has  been  the  aim  of  many 
distinguished  modern  philosophers.  But 
partial  success  has  attended  their  endea- 
vours, and,  to  my  thinking,  for  one  very 
good  reason,  viz.,  that  when  a  crystallme 
mineral  is  not  of  igneous  origin,  but  de- 
pendent upon  aqueous,  atmospheric,  or 
molecular  action  or  change,  that  time  is 
an   essential   element   in    its  production  ; 


a  period  compared  with  which,  the  life  ot 
man  is  of  a  verity  but   a  "span   long." 
By  igneous  action,  various  minerals  have 
been  synthetically  obtained  in  the  hearths 
of   iron  furnaces,  of  porcelain   furnaces, 
and  in  the  flame  of  the  oxy-hydrogen  blow- 
pipe ;  the  usual  condition  being,  as  in  the 
experiments  of  Edelmann,  that  the  com- 
ponents of  the  minerals  should   be  held 
in  solution,  or  at  any  rate  in  suspension, 
by  some  solvent  capable  of  volatilization  at 
intense  heats,  qualifications  especially  pos- 
sessed by  borax  and  boracic  acid.  By  such 
means,  felspar,  ruby,  spinelle,  and  many 
aluminous  minerals,  have  been  obtained  in 
a    crystalline    form.     Some   few   may    be 
obtained  from  their  aqueous  solutions,  as 
various  earthy  or  metallic  carbonates,  and 
others    again   by   weak   electrical    action. 
This  last  natural  force  is  that  M.  Becque- 
xel  has  availed  himself  of,  with  much  suc- 
cess, in  his  investigations  on  this  subject. 
His  exneriments  were  commenced  in  1845, 


and  his  results  have  just  been  published, 
from  which  it   appears   that   he  has  suc- 
ceeded in  obtaining  crystallized  hydrated 
oxide  of  zinc,  and  also  crystallized   pro- 
toxide of  lead,  by  suffering  galena  (inter- 
mixed with  blende  ?)  to  act  on  strong  and 
mixed   solutions  of  common  salt  and  sul- 
phate of  copper.     By  this  reaction  he  has 
obtained,  after   the    expiration    of  six    to 
seven  years,  chloride  of  sodium  in  cubes, 
cubic  octohedrons,  and  octchedrons ;  chlo- 
ride of  lead  in  cubic  and  also  in  acicular 
crystals;  sulphate  of   lead    in    cuneiform 
octohedrons  exactly   resembling  the  An- 
glesea  mineral ;   chlorosulphate  of  lead  in 
acicular  crystals  ;   oxichloride    of  lead  in 
very    minute    crystals,    and     amorphous 
sulphuret  of  copper  ;  all  which  substances 
coated  the  lump   of  galena,  giving  it  the 
appearance  of  a  specimen  from   a  natural 
mineral  vein.     By  weak  voltaic  arrange- 
ments this  physicist  obtained  the  carbon- 
ate  of    lime  and  of  lead  in  a  crystalline 
form.     These  experiments  seem  to   show 
that  when  one  substance  is  slowly  oxidized 
in    solutions    of    others   upon   which   the 
oxide   formed  will  react,  that  various  in- 
soluble and  soluble  crystalline  bodies  re- 
sult from  this  action  ;   and  also,  that  when 
several  complicated  double  decompositions 
are    induced   of  a   very    slow  and   feeble 
nature,  that  the  result  may  be  the  forma- 
tion of  many  different  insoluble  crystalline 
compounds,  precisely  similar  to  those  we 
meet  with  in  many  minerals. 


ANSWERS  TO  MATHEMATICAL  PRO- 
BLEMS, PAGE  98. 
1. 

Pat  ic»  =  the  greatest  number,  and  y  =  lesser, 
then  by  the  question,  y^  +  x  =  x^  &u6.  y^'-x  =  y. 
Now  it  is  evident  that  y""  =  y+x±x^  -x'.'y  =  x^- 
2x  Hence,  .r^  -  x  U  =  a;^  -  2x,  from  whence  x  = 
1-759,  and  -.-S  4425  and  1-9192  are  the  numbers 
required. 

2. 
LetABCbe  an  equi- 
lateral triangle  inscribed 
in  the  circle  B  C  D  A,  and 
the  lines  drawn  as  requir- 
ed; then  take  DE  =DC, 
and  j  oin  C  E,  the  triangle 
D  G  E  is  equilateral,  and    . 
the  triangle  C  B  E  equal  f^ 
in  all  respects  to  the  tri- 
angle CAD,  consequent- 
ly DC  (DE)+AD(BE) 
=  BD. 
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SPECIFIC  GRAVITY  :~conti7iued  from  page  128. 

vJ'^A^^ri''^  ^?^*"-"'  ?'  ^°^^i,^  ^'''^^^  ^^*°  t^o  ^egio^^s  :  one  is  immersed  m  the 
liquid  and  the  rest  is  lu  the  air      The  part  which  is  immersed  under  the  surface  of  the 

liquid  IS  such  as  displaces  a  quantity  of  that  liquid  as  is  pre- 
cisely equal  in  weight  to  the  floating  solid.     This  may  be  proved 
expenmentaHy.     FiH  a  glass,  A,  with  water  until  it  rSns  off 
through  the  spout,  a,  then  immerse  in  it  a  floating  body,  such 
as  a  wooden  ban ;    the  baU  will  displace  a  quantity  of  water 
which,  if  It  be  coHected  in  the  receiver,  B,  and  weighed 
will  be  found  precisely  equal  to  the  weight  of  the  wood. 
In  any  fluid,  a  solid  body  will  therefore  sink  to  a  depth 
Fig.  76  I  .     f  ,f  ^f .^^^  .^«  '^\  specific  gravity  more  nearly  approaches 

/„    .  /^^^  °^  *^^  ^^^^^"^^     As  soon  as  the  two  are  equal,  the  solid 

becomes  wholly  immersed.  ^      ' 

In  fluids  of  different  densities  any  floating  body  sinks  deeper  in  that  which  has  the 
smallest  density  It  will  be  recollected  that  these  are  the  principles  which  a  e  involv  d 
in  the  action  of  hydrometers  They  are  also  applied  in  the  case  of  specific-gravity 
bulbs  which  are  small  glass  bulbs,  with  solid  handles,  adjusted  by  the  maker  so  as  to 
be  of  different  densities.  When  a  number  of  these  are  put  into  a  liquid,  son  e  wOl  flolt 
and  some  will  sink ;  but  the  one  which  remains  suspended,  neither  floating  nor  sinking 

m:r^i:;^:e7::^^^^^^^  ''  ^'^  '^"^■'-  ^^^^^  ^^^"^^  ^-^^^  ^^  ^^^-^--^^  ^y  tS 

eaSr'lu^^'Tb.^'''-'  """i  ^^'l  '^'t''°^  water  it  tends  to  take  a  position  of  stable 
equilibrium.  The  principles  brought  in  operation  here  will  be  more  fully  described 
when  we  come  to  the  study  of  the  centre  of  gravity  of  bodies.  For  the  present  t  is 
sufficient  to  state,  that  stable  equilibrium  ensues  when  the  centre  of  gravity  of  the  float 
iiig  solid  IS  in  the  same  vertical  line  as  the  centre  of  gravity 
of  the  portion  of  fluid  displaced,  and  as  respects  position 
beneath  it.  These  considerations  are  of  great  importance 
in  the  art  of  ship-building,  and  also  in  the  right  distribution 
01  the  cargo  or  ballast  of  a  ship. 

The  principle  of  flotation  is  ingeniously  applied  in  the  ball- 
cock,  an  instrument  for  keeping  cisterns  or  boilers  filled  with 
a  regulated  amount  of  water.     Thus,  suppose  that  m  n,  Fig. 
77,  be  the  level  of  the  water  in  the  boiler  of  a  steam-engine  • 
on  its  surface  let  there  float  a  body,  B,  attached  by  means  of 
a  rod,  C,  a,  to  a  lever  a  c  b,  which  works  on  the  fulcrum  c  ; 
on  the  other  side  of  the  lever,  at  b ;  let  there  be  attached,  by 
the  rod  6  V,  a  valve,  V,  allowing  water  to  flow  into  the  boiler, 
through  the  feed-pipe,  V  O.     Now,  as  the  level  of  the  water, 
m  n,  m  the  boiler  lowers  through  evaporation,  the  float,  B, 
,      .  .        T..      ,     s^T^  ^^^^  ^^'  ^"^  depresses  the  end,  a,  of  the  lever;  but  the 
&,  rising,  lifts   the   valve,   A/,    and  allows  the  water  to  go  down  the  feed-pipe- 
and  as  the  level   again  rises  in  the  boiler  the  valve,  V,  again  shuts.     Instead  of   a 

r^akl  n  ^\  ?PP''  ^/ u'  "  ^"'  ^''''  "^  ^^°"^'  ^'  ^«  commonly  used  ;  and 

to  make  it  float  it  is  counterpoised  by  a  weight,  W,  on  the  opposite  arm  of  the  lever. 
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OF  REST  AND  MOTION.— MECHANICS. 

CHAPTER  XV 

Motion    and  Rest. 

Causes  of  Motion.— Classification  of  Forces.— Estimate  of  Forces.— Direction  and  Intensity.— 
Uniform  and  Variable  Motions.— Initial  and  Final  Velocities.— Direct,  Rotatory,  and 
Vibratory  Motions. 

All  obiects  around  us  are  necessarily  in  a  condition  either  of  motion  or  of  rest. 
rWere  there  no  motion  in  the  universe  it  would  be  dead.  It  would  be  without  the 
lisinff  or  setting  of  sun,  or  river-flows,  or  morning  winds,  or  sound  or  light,  or  animal 
existence  To  understand  the  nature  and  laws  of  the  motions  or  changes  which  are 
going  on  around  him,  is  to  man  of  the  greatest  importance,  as  it  enables  him  to  adapt 
his  actions  to  what  is  coming  in  futurity,  and  often  to  interfere  so  as  to  control  and 
direct  futurity  for  his  special  purposes.— Dr.  ArnotVs  Elements  of  Physics,  p  45. J  We 
shall  soon  find  that  matter  has  not  of  itself  a  predisposition  for  one  or  other  ot  these 
states;  and  it  is  the  business  of  natural  philosophy  to  assign  the  particular  causes 
which  determine  it  to  either  in  any  special  instance.  A  very  superficial  mvestigation 
soon  puts  us  on  our  guard  against  deception.  Things  may  appear  m  motion  which 
are  at  rest,  or  at  rest  when  in  reality  they  are  in  motion  A  passenger  in  a  railroaa- 
car  sees  the  houses  and  trees  in  rapid  motion,  though  he  is  well  assured  that  this  is  a 
deception-a  deception  like  that  which  occurs  on  a  greater  scale  m  the  apparent 
revolution  of  the  stars  from  east  to  west  every  night-the  true  motion  not  being  m 
them,  but  in  the  earth,  which  is  turning  in  the  opposite  direction  on  its  axis 

If  deceptions  thus  take  place  as  respects  the  state  of  motion  the  same  holds  good  as 
respects  the  state  of  rest.  On  the  surface  of  the  earth  even  those  objects  which  seem 
to  Jis  to  be  quite  stationary  are  not  so  in  reality.  Motion  is  described  in  any  pal^. 
ticular  case  by  referring  to  centre  objects  and  certam  standards  f/^^^J^ty  ^,  ^j^^^" 
sitting  on  the  deck  of  a  sailing-ship  has  common  motion  with  the  ship ;  if  walking  on 
1^  Seek,  he  has  r^ative  motion  to  the  ship  ;  but  if  he  be  wa  king  towards  the  stern 
just  as  fast  as  the  ship  advances,  he  is  at  rest  relatively  to  the  /^« "^  ^J.f  °;^-  .^^ 
ship  sailing  against  the  tide,  just  as  fast  as  the  tide  runs,  has  rest  relatively  both  to  the 
ear?h  and  LL  Absolute  motion  is  that  which  is  relative  to  the  whole  universe  or  to 
the  space  in  which  the  universe  exists.  We  have  no  means  of  -«««f /"'"^  ^^  ^^^^; 
for  although  we  know  how  fast  our  globe  whirls  upon  its  axis  and  round  the  sun  ,  we 
have  no  measure  of  the  motion  of  the  sun  himself-revolving,  probably,  round  some 
more  distant  centre,  and  carrying  all  the  planets  along  with  bim. 

«  Motion  is  called  rapid,  as  that  of  lightning-.fot^,  as  that  of  the  sun-dal  shadow 

both  terms  having  reference  to  ordinary  intermediate  velocities.      It  is  called  sraight 

or  rectilineal,  in  the  observed  path  of  a  falling  body-&.«^,  or  ^"^'^^^^^^/j^^J^f^^^^^ 

a  bullet  shot  ohViqyxely-accelerated,  in  a  stone  falling  to  the  earth-retarded,  in  a  stone 

thrrrupwards  while  rising  to  the  point  where  it  stops  before  agam  descendmg.  - 

frirnZ  Elements  of  Pl^sics,  p.  J.     Natural  objects,  as  ^^fl^lt^:^  tMZc^ 

works  of  man   though  they  seem  to  maintain  an  unchangeable  relation  as  respects 

Zit  on  wUh  all  tbe^  centuries  together,  are  but  in  a  condition  of  relative 

REST      They  are,  of  course,  affected  by  the  daily  revolution  of  the  earth  on  its  axis, 

anraccompany  i    in  its  annual  movements  round  the  sun      Indeed,  ^^-^^^V^f'^^"^- 

selves  'r^parts  are  continually  changing  position.     Whatever  has  been  fected  by 

the  wVmth  of  summer  shrinks  into  smaller  space  through  the  cold  of  winter.     Two 

Ob  e^ts  which  maintain  their  position  toward  each  other  are  -^ Jo  be  ^t  rdat^and 

nUalute  resi-  butwe  make  a  wide  distinction  between  this  axiA  absolute  i  est.    KW^hiio^o 

tXllf^^^io^^^^^        that  throughout  the  universe  there  is  not  a  solitary  particle 

^'^'^^^^  apparent  rest,  commences  to  move,  a  cause  for  ■ 
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the  motion  may  always  he  assigned.  And  inasmuch  as  such  causes  are  of  different 
kinds,  they  may  be  classified  as  primary  or  secondary  motive  powers.  The  primary 
motive  powers  are  universal  in  their  action.  Such,  for  instance,  as  the  general 
attractive  force  of  matter  or  gravity.  The  secondary  are  transient  in  their  effects. 
The  action  of  animals,  of  elastic  springs,  of  gunpowder,  are  examples.  Of  the  secondary 
forces,  some  are  momentary  and  others  more  permanent,  some  giving  rise  to  a  blow  or 
shock,  and  some  to  effects  of  a  continued  duration. 

Forces  may  be  compared  together  as  respects  their  intensities  by  numbers  or  by 
lines.  Thus  one  force  may  be  five,  ten,  or  a  hundred  times  the  intensity  of  another, 
and  that  relation  be  expressed  by  the  appropriate  figures.  In  the  same  manner,  by 
lines  drawn  of  appropriate  length,  we  may  exhibit  the  relation  of  forces  ;  and  that 
not  only  as  respects  their  relative  intensity,  but  also  in  other  particulars.  The 
direction  of  motion  resulting  from  the  application  of  a  given  force  may  always  be  repre- 
sented by  a  straight  line  drawn  from  the  point  at  which  the  motion  commences  toward 
the  point  to  which  the  moving  body  is  impelled.  The  point  at  which  the  force  takes 
effect  upon  the  body  is  termed  the  point  of  application ;  and  the  direction  of  motion  is  the 
path  in  which  the  body  moves.  To  this  special  designations  are  given  appropriate  to 
the  nature  of  the  case,  such  as  curvilinear,  rectilinear,  &c. 

Moving  bodies  pass  over  their  paths  with  different  degrees  of  speed.  One  may  pass 
through  ten  feet  in  a  second  of  time,  and  another  through  a  thousand  in  the  same 
interval.  "We  say,  therefore,  that  they  have  different  velocities.  Such  estimates  of 
velocity  are  obviously  obtained  by  comparing  the  spaces  passed  over  in  a  given  unit  of 
time.     The  unit  of  time  selected  in  natural  philosophy  is  one  second. 

A  moving  body  may  be  in  a  state  of  either  uniform  or  variable  motion.  In  the 
former  case  its  velocity  continually  remains  unchanged,  and  it  passes  over  equal 
distances  in  equal  times.  In  the  latter  its  velocity  undergoes  alterations,  and  the 
spaces  over  which  it  passes  in  equal  times  are  different.  If  the  velocity  is  on  the 
increase,  it  is  spoken  of  as  a  uniformly  accelerated  motion.  If  on  the  decrease,  as  ; 
imiformly  retarded  motion.  In  these  cases  we  mean  by  the  term  initial  velocity  tlie 
velocity  which  the  body  had  when  it  commenced  moving,  as  measured  by  the  space  it 
would  then  have  passed  over  in  one  second  ;  and,  by  the  final  velocity,  that  which  it 
possessed  at  the  moment  we  are  considering  it  measured  in  the  same  way.  The  flight 
of  bomb-shells  upward  in  the  air  is  an  instance  of  retarded  motion  ;  their  descent 
downward  of  accelerated  motion.  The  movement  of  the  hands  of  a  clock  is  an  example 
of  uniform  motion. 

There  are  motions  of  different  kinds:   1st,  direct  ;  2nd,  rotatory  ;  3rd,  vibratory. 

1st.  By  direct  motion  we  mean  that  in  which  all  the  parts  of  the  whole  body  are 
advancing  in  the  same  direction  with  the  same  velocity. 

2nd.  By  rotatory  motion  we  imply  that  some  parts  of  the  body  are  going  in  opposite 
directions  to  others.  The  axis  of  rotation  is  an  imaginary  line,  round  which  the  parts 
of  the  body  turn,  it  being  itself  at  rest. 

3rd.  By  vibratory  movement  we  mean  that  the  body  which  changes  its  place  returns 
toward  its  original  position  with  a  motion  in  the  opposite  direction.  Thus,  the 
particles  of  water  which  form  waves  alternately  rise  and  sink,  and  the  pendulum  of  a 
clock  beats  backward  and  forward.  These  are  examples  of  vibratory  or  oscillato-r 
movement. 


CHAPTER  XVL 
Of  the  Composition  and  Resolution  of  Forces. 
Compound  Motion.— Equilibrium.— Resulta,it.--The  Parallelogram  of  Forces.— Case   where 
there  are  more  Forces  than  Two.— Parallel  Forces.— Resolution  of  Forces.— Equilibrium 
of  three  Forces. — Curvilinear  Motions. 

When  several  forces  act  simultaneously  on  a  body  so  as  to  put  it  in  motion,  that 
motion  is  said  to  be  compound. 
In  cases  of  compound  motion,  if  the  component  or  constituent  forces  all  act  in  the 
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s'^e'^^^^^he  ...^X^^^'^^^^^^^^^^^^  to  the  sum  of  all  those  forces  taken 

''?/the  constituent  forces  act  in  opposite  directions  the  resulting  effect  .-ill  be  e^^^^^ 

to  their  difference,  and  its  direction  will  he  that  ot  tiie 
oreater  force.  Thus,  if  to  a  knot,  a.  Fig.  78,  we  attach 
leveral  weights,  &  c,  by  means  of  a  string  passing  over  a 
pulley,  e,  these  weights  will  evidently  tend  to  pull  tne  knot 
from  a  to  e.  But  if  to  the  same  knot  we  attach  a  weight,/, 
bv  a  string  passing  over  the  pulley  g,  this  tends  to  draw  it 
in  the  opposite  direction.  When  the  weights  on  each  side 
of  the  knot  act  conjointly,  they  tend  to  draw  it  opposite 
ways,  and  it  moves  in  the  direction  of  the  greater  force. 

If  two  forces  of  equal  intensity,  but  in  opposite^  direc- 
tions, act  upon  a  given  point,  that  point  remains  motionless, 
and  the  forces  ar?  said  to  be  in  .^^i^i&m.     When   there  are 
many  forces  acting  upon  a  point  in  equilibrio,  the  sum  of 
all  those  acting  on  one  sideVst  be  equal  to  the  sum  of  all  the  rest  which  act  m  the 

^T;^the'tir.'.  of  forces  we  mean  a  single  force  which  would  represent  in  intensity 
•^  and  direct  on  the  conjoint  action  ot  those  lorces. 

^  If  the  constituent  forces  neither  act  m  the  same  nor  m 

v^  I  opposite  directions,  but   at  an  angle  to  each  other  theu 

-  resultant  can  be  found  in  the  following  nia^^;;  - 
Let  a  be  the  point  on  which  the  forces  act;  let  one  ot 
them  be  represented  in  intensity  and  direction  by  the  line 
JTandthe  other  likewise  in  intensity  and  direction  by 
the  Une  a  c.  Draw  the  lines  I  d,  c  d,  so  as  to  complete 
t  e  parallelogram,  ahcd;  draw  also  the  diagonal,  a  d 
This^diagonal  will  be  the  resultant  of  the  two  forces,  and 
im,  therefore,  represent  their  conjoint  action  m  mtensity 
and  direction.  -,      ^     i      ti„,-   icf    On 

The  operatic,  of  pairs  of  forces  upon  a  point  i-- Ji^X"pa°r°a  ielo^gj:™  l  i  dl 


^d 


^y^C 


Fig.  80. 


Fig.  81. 


resultant  force.  2„a.  On  a  point,  n  Fig  81,  ^%^^°^:^: ^i^l^^T' ct 
intensity  and  direcfon  by  tire  Imes  «  ^  »  ^.  »<='•  before^  Now,  on  comparing  Fig.  80 
draw  its  diagonal,  ad  which  is  the  'X    " su Itant  of  two  forces  is  greater,  as  those 

°^E;;S:m„strati^^  of  the  parallelogram 

lowing  may,  however,  sufftce.     If  a  boat  ^'^  roweo  ^;     ,    j       tut  this  will 

eurrent,  it  will  P- ^-f-f^/,  "^f^™^  ^ 'brat'cTo'sS^t  is  drifted'hy  the  stream, 
::;rmakef a:  ipt"  hankat:  point  which  is  lower  according  as  the  stream  .s  more 
rapid.  It  moves  in  a  diagonal  ''"^f '""•  .  j^^  ,,„„„„„  resultant  of  many  forces 
ac:^;t;;:^t'^'X:^:f  ^ercettXuS^nandtheir  resultant  found.    Xhi^ 
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Fig.  82. 
parallel  to  their  direction 


resultant  is  combined  with  the  third  force,  and  a  second  resultant  found.     This  again  is 

combined  with  the  fourth  force,  and  so  on,  until  the  forces 
are  exhausted.  The  final  resultant  represents  the  conjoint 
action  of  all. 

Thus,  let  there  be  three  forces  applied  to  the  point,  a, 
represented  in  intensity  and  direction  by  the  lines,  a  b, 
a  c,  a  d,  Fig.  82,  respectively ;  if  a  J  and  a  c  be  combined, 
they  give  as  their  resultant,  a  e,  and  if  this  resultant,  a  e, 
be  combined  with  the  third  force,  a  d,  it  yields  the  re- 
sultant, a/,  which,  therefore,  represents  the  common  action 
of  all  three  forces. 

The  resultant  of  two  parallel  forces  applied  to  a  line, 
and  on  the  same  side  of  it,  is  equal  to  their  sum  and 
Thus  the  forces,  a  b,  a'  6', 
applied  to  the  line  a  a',  give  a  resultant,  p  r,  parallel  to 
their  common  direction  and  equal  to  their  sum.  (Fig.  83.) 
But  when  parallel  forces  are  applied  on  opposite  sides 
of  a  line,  the  resultant  is  equal  to  their  difference,  and  its 
direction  is  parallel  to  theirs.  In  this,  as  also  in  the  fore- 
going case,  the  point  at  which  the  resultant  acts  is  at  a 
distance  from  the  points  at  which  the  two  forces  act, 
inversely  proportional  to  their  intensities.  In  the  fore- 
going case  this  point  falls  between  the  directions  of  the 
two  forces,  and  in  the  latter  on  the  outside  of  the  direction 
of  the  greater  force. 

The  parallelogram  of  forces  not  only  serves  to  eiFect  the  composition  of  several 
forces,  but  also  the  resolution  of  any  given  force ;  that  is,  to 
assign  several  forces  which  in  their  intensities  and  directions 
shall  be  equivalent  to  it.  Thus,  let  a  f,  Fig.  84,  be  the 
given  force ;  by  making  it  the  diagonal  of  a  parallelogram 
it  may  be  resolved  into  its  components,  a  d,  a  e ;  in  the 
same  manner,  a  e  may  be  resolved  into  its  components, 
a  c,  a  b.  Thus,  therefore,  the  original  force  is  resolved  into 
three  components,  a  b,  a  c,  a  d. 

Upon  similar  principles  it  may  be  readily  proved  that  two 
forces  acting  at  any  angle  upon  a  point  can  never  maintain 


ri 

rig. 


83. 


that  point  in  equilibrio  ;  but  three  forces  may  ;   and  in  this 


instance,  they  will  be  repre- 
sented in  intensity  and  direction  by  the  three  sides  of 
a  triangle,  perpendicular  to  their  respective  directions. 
If  two  forces  act  upon  a  point  in  the  direction  of 
and  in  magnitude  proportional  to  the  sides  of  a  paral- 
lelogram, that  point  will  be  kept  in  equilibrio  by  a 
third  force  opposed  to  them  in  the  direction  of  the 
diagonal  and  proportional  to  it.  On  the  table,  a  d, 
Fig.  85,  place  a  circular  piece  of  paper,  on  which 
there  is  drawn  any  triangle,  a  b  c,  c  coinciding  with 
the  centre  of  the  table  ;  and  let  us  suppose  that  the 
sides  of  this  triangle  are,  as  shown  in  the  figure,  in 
the  proportion  to  one  another,  as  2  3  4;  draw  upon 
the  paper,  c  e,  parallel  to  a  b,  and  prolong  a  c  to  d. 
Take  three  strings,  making  a  knot  at  the  point,  c,  and 
by  means  of  the  movable  pullies,  1 1 1,  stretch  the 
strings  over  the  lines,  c  b,  c  d,  c  e ;  at  the  end  of  c  d, 
suspend  a  weight  of  four  pounds,  at  the  end  of  c  e 
one  of  three  pounds,  and  at  the  end  of  c  &  one  of  two 
in  equilibrio,  proving  therefore,  the  proposition. 


pounds. 


Fiff.  85. 
The  knot  will  remain 
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In  the  composition  of  forces  power  must  always  be  lost.  Thus,  in  this  experiment, 
we  see  that  a  weight  of  three  pounds  and  one  of  two  pounds  equipoise  a  weight  of 
four  pounds  only. 

If  of  two  forces  acting  upon  a  point,  one  is  momentary  and  the  other  constant,  the 

point  may  move  in  a  curve.     Thus,  if  in  Fig.  86,  a  shot  be  pro- 

7,  jected  obliquely   upward   from  a  gun,  it  is  under  the  action  of 

/'■^  two  forces — the  momentary  force  of  the  explosion  of  the  gun- 

\  powder,  and   the  constant  effect  of  the  attraction  of   the  earth. 

\  It  describes,   therefore,  a  curvilinear  path,  a  b  c,  the  direction  of 

^  which  continually  declines  towards  tl\e  direction  of  the  constant 

•^  \,,        force. 

..  ,'^ _—  It  is  only  when  a  force  acts  in  a  direction  perpendicular  to  a 

Fig.  86,  body  that  i'ts  full  effect  is  obtained.     This  is  easily  proved  by 

resolving  an   oblique  force  into  two   others,  one  of  which  is  perpendicular,  and  the 
other  parallel  to  the  side  of  the  body  acted  upon.     This  latter  force  is,  of  course,  lost. 

CHAPTER  XVIL 

INERTIA. 

Inertia  a  Property  of  Matter.— Indifference  to  Motion  and  Rest.— Moving  Masses  are  Motive 

Powers. Determination  of  the   Quantity  of  Motion. — Momentum. — Action  and  Reaction. 

— Newton's  Laws  of  Motion.— Bohnenhergefs  Machine. 

All  bodies  have  a  tendency  to  maintain  their  present  condition,  whether  it  be  of 
motion  or  rest.  It  is  only  by  the  exertion  of  force  that  that  condition  can  be  changed. 
A  mass  of  anv  kind,  when  at  rest,  resists  the  application  of  force  to  put  it  in  motion, 
and  when  in  motion  resists  any  attempt  to  bring  it  to  rest.  This  property  is  termed 
INERTIA.  ["  It  is,  therefore,  clear,  that  the  action  exercised  upon  the  condition  of 
motion  of  a  body  must  depend,  on  the  one  hand,  upon  the  intensity  of  the  force,  and, 
on  the  other,  upon  the  degree  of  inertia  in  the  body.  _ 

"  The  larger  the  quantity  of  matter— that  is  to  say,  the  greater  the  mass  is  on  wluch 
■A  force  acts— so  much  the  greater  will  be  the  resistance  it  offers ;  and  we  judge  of  the 
mass  of  a  body  by  the  amount  of  resistance  which  it  can  oppose  by  its  inertia  to  an 
acceleratino-  or  retarding  force.''— Professor  Muller  on  Physics  and  Meteorology,  Lecture  LJ 
It  is  illustrated  by  many  familiar  instances:  thus,  loaded  carriages  require  the 
exertion  of  far  more  force  to  put  them  in  motion  than  is  subsequently  required  to 
keep  them  going,  and  a  train  of  railroad  cars  will  run  for  a  great  distance  after  the 
locomotive  is  detached. 

Universal  experience  shows  that  inanimate  bodies  have  no  power  to  produce  spon- 
taneous changes  in  their  condition.  They  are  wholly  inactive.  Even  when  in  motion 
they  exhibit  no  tendency  whatever  to  alter  their  state.  Thus,  the  earth  rotates  on  its 
axis  at  the  same  rate  which  it  did  thousands  of  years  ago,  and  the  planetary  bodies 
pursue  their  orbits  with  an  unchangeable  velocity.  A  moving  mass  can  neither 
increase  nor  diminish  its  rate  of  speed,  for  if  it  could  do  the  former  it  must  necessarily 
have  the  power  spontaneously  to  put  itself  in  motion  if  it  were  m  a  condition  of  rest. 
Nor  can  such  a  mass,  if  in  motion,  change  the  direction  of  its  movement  any  more 
than  it  can  change  its  velocity.  Such  a  change  of  direction  would  imply  the  opera- 
tion   of   some  innate  force,  which  of  itself  could  have  put  the  mass  in  movenient. 

Whenever,  therefore,   vve  discover  in  a  moving  body 
a  changes  in   direction  or  changes  in  velocity,  we  at 

^  once  impute  them  to  the  agency  of  acting  forces,  and 

:^iZ —    jjQt  to  any  innate  power  of  the  moving  body  itself. 

^  If  an  ivory  ball,  a,  Fig.  87,  be  laid  upon  a  sheet  of 

IFlg.  87.  paper,  b  c,  on  the  table,  and  the  paper  suddenly  pulled 

away,  the  ball   does  not  accompany  the  movement  but  remains  in  the  same  place  on 
the  table. 
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A  person  jumping  from  a  carriage  in  rapid  motion  falls  down,  because  his  body, 
still  participating  in  the  motion  of  the  carriage,  follows  its  direction  after  his  feet 
have  struck  the  earth. 

By  the  mass  of  a  body  we  mean  the  quantity  of  matter  contained  in  it — that  is,  the 
sum  of  all  its  particles.     The  mass  of  a  body  depends  on  its  volume  and  density. 

In  consequence  of  their  inertia,  masses  in  motion  are  themselves  motive  powers. 
Sucli  a  mass  impinging  on  a  second   tends   to  set  it  in   motion.     Thus,  if   a  ball,  a, 

#^  Fig.  88,  moving  towards  c,  impinge  upon  a  second  ball,  b, 
^                   of  equal   weight,  the  two  will  move  together  toward  c, 

^'  be      v/itYi  a  velocity   one  half   of   that  which  a  originally  had. 

■^^o*  S^-  In  this  case,  therefore,  a  has  acted  as  a  motive  force  upon 

b,  and  it  is  obvioiis  that  the  intensity  of  this  action  must  depend  on  the  magnitude  and 
velocity  of  a,  increasing  as  they  increase,  and  diminishing  as  they  diminish.  The 
ball,  a,  is  said,  therefore,  to  have  a  certain  momentum  or  moment,  which  depends  partly 
upon  its  mass  and  partly  upon  its  velocity  ;  and  the  moments  of  any  two  bodies  may  be 
compared  by  multiplying  together  the  mass  and  velocity  of  each.  Thus,  if  a  body.  A,  has 
twice  the  mass  of  another,  B,  and  moves  with  the  same  velocity,  the  momentum  of  A 
will  be  twice  that  of  B  ;  but  if  A,  having  twice  the  mass  of  B,  has  only  half  its 
velocity,  the  moments  of  the  two  will  be  equal. 

It  is  upon  this  principle  that  heavy  masses  moving  very  slowly  exert  a  great  force, 
and  that  bodies  comparatively  light,  moving  with  great  speed,  produce  striking  effects. 
The  battering-rams  of  the  ancients,  which  were  heavy  masses  moving  slowly,  did  not 
produce  more  powerful  effects  than  cannon-shot,  which,  though  comparatively  light, 
move  with  prodigious  speed. 

From  the  foregoing  considerations,  it  therefore  appears  that  the  amount  of  motion 
depends  neither  upon  the  mass  alone  nor  the  velocity  alone.  A  certain  mass,  A, 
Uioving  with  a  given  velocity,  has  a  certain  momentum  or  quantity  of  motion.  If  to  A 
A  second  equal  mass,  B,  with  a  similar  velocity  be  added,  the  two  conjointly  will,  of 
course,  possess  double  the  momentum  of  the  first — the  mass  has  doubled,  though  the 
speed  is  the  same,  and  therefore  the  quantity  of  motion  has  doubled.  Again,  if  a 
certain  mass,  A,  moves  with  a  given  speed,  and  a  second  one,  B,  moves  with  a  double 
speed,  it  is  obvious  that  this  last  will  have  twice  the  quantity  of  motion  of  the  former. 
Here  the  masses  are  the  same,  but  the  velocities  are  different.  The  quantity  of  motion 
or  momentum  which  a  body  possesses  is,  therefore,  obtained  by  multiplying  together 
the  numbers  which  express  its  mass  and  its  velocity. 

Action  and  Reaction  are  always  equal   to  each  other.     The  resistance  which  a  given 
■gjiAMji/iBiy  body  exhibits  is  equal  to  the  effect  of  any  force   operating 

^^  upon  it.     This  equality  of   action  and   reaction   may  be 

shown  by  an  apparatus  represented  in  Fig.  89,  in  which 
two  balls  of  clay  or  putty,  a  b,  are  suspended  by  strings 
so  as  to  move  over  a  graduated  arc.  If  one  of  the 
balls  be  allowed  to  fall  upon  the  other,  through  a  given 
number  of  degrees,  it  will  communicate  to  it  a  part  of  its 
motion,  and  the  following  facts  may  be  observed  ;  1st. 
The  bodies,  after  collision,  move  on  together,  and  there- 
fore have  the  same  velocity.  2nd.  The  quantity  of 
motion  remains  unchanged,  the  one  having  gained  as 
J,,     go  much    as    the    other   has   lost,    so   that    if   the   two   are 

equal  they  will  have  half  the  velocity  after  impact  that  the 
moving  one  had  when  alone.  3d.  If  equal,  and  moving  in  opposite  directions  with 
equal  velocities,  they  will  destroy  each  other's  motions  and  come  to  rest.  4th.  If  im- 
equal,  and  moving  in  opposite  directions,  they  will  come  to  rest  when  their  velocities  are 
inversely  as  their  masses. 

The  following  three  propositions  are  called  "  Newton's  laws  of  motion."     They  con- 
tain the  results  depending  on  inertia  : — 
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^  I.  Every  body  must  persevere  in  its  state  of  rest  or  of  uniform  motion  in  a  straight 
line,  unless  it  be  compelled  to  change  that  state  by  forces  impressed  upon  it. 

II.  Every  change  of  motion  must  be  proportional  to  the  impressed  force,  and  mus*" 
be  in  the  direction  of  that  straight  line  in  which  the  force  is  impressed. 

III.  Action  must  always  be  equal,  and  contrary  to  re-action,  or  the  action  of  two 
todies  upon  each  other  must  be  equal  and  directed  to  contrary  sides. 

As  an  example  of  the  operation  of  inertia,  and  illustrating  the  invariability  of  posi- 
^  tion  of  the  axis  of  the  earth  during  its  revolution,  I  here  describe 

Bohnenberger's  machine.  It  consists  of  three  moveable  rings, 
AAA,  Fig.  90,  placed  at  right  angles  to  each  other,  and  in  the 
smallest  ring  there  is  a  heavy  metal  ball,  B,  supported  on  an 
axis,  which  also  bears  a  little  roller,  c.  A  thread,  being  wound 
round  this  roller  and  any  particular  position  being  given  to  the 
axis,  by  quickly  pulling  the  thread  the  ball  may  be  set  in  rapid 
rotation.  It  is  now  immaterial  in  what  position  the  instrument  is 
placed  ;  its  axis  continually  maintains  the  same  direction,  and  the 
ring  which  supports  it  will  resist  a  considerable  pressure  tending 
to  displace  it. 

{To  he  continued.) 
Fig.  90. 


The  Daguerreotype  Process. — The 
first  thing  to  be  done  is  to  prepare  a  plate, 
composed  of  copper,  faced  with  a  thin 
coating  of  pure  silver,  and  polished  with 
the  greatest  possible  care.  On  the  accu- 
racy with  which  this  is  done  depends  the 
whole  thing.  The  plate  is  then  exposed  to 
the  vapour  of  iodine,  and  placed  in  the 
camera,  a  box  containing  a  large  convex 
lens,  by  which  the  light  is  condensed,  and 
brought  to  a  focus  on  a  screen  placed 
behind  it.  Having  remained  in  the  camera 
from  ten  seconds  to  a  minute,  or  more, 
according  to  the  brightness  of  the  day,  the 
plate  is  removed  and  exposed  to  the  action 
of  the  vapour  of  mercury,  by  which  the 
image  formed  on  the  silver  is  developed. 
In  this  state  of  the  process  the  plate  has  a 
dark,  purple  colour,  and  the  picture  is 
readily  destroyed  by  the  light.  The  grand 
difficulty  to  be  remedied,  and  for  which 
Daguerre  laboured  so  long,  is  to  fix  the 
image  produced  by  the  camera,  and  render 
it  proof  against  the  action  of  light.  This 
is  accomplished  by  washing  the  plate  in  a 
solution  of  the  hypo-sulphate  of  soda,  by 
which  the  iodine  is  expelled,  and,  finally, 
heating  it  in  a  bath  of  the  chloride  of 
gold,  by  which  a  thin  transparent  coating 
of  gold  is  spread  over  the  entire  plate,  and 
all  change  from  the  effects  of  light  entirely 
prevented.     The  experiment  requires  care. 


The  Espiritu  Santo. — This  beautiful 
flower  appears  to  be  a  description  of  lily, 
possessing  a  bulb  root,  long  oval  leaves, 
and  a  stock  from  three  to  four  feet  ia 
length.  The  Espiritu  Santo  is  one  of  those 
rare  flowers  that  is  said  to  be  found  only 
on  one  particular  part  of  the  isthmus,  a 
short  distance  from  Panama.  It  requires 
little  earth  for  vegetation,  growing  among 
heaps  of  stones,  with  the  fibres  alone 
covered,  the  bulb  being  almost  entirely 
exposed.  The  plant  possesses  little  beauty 
beyond  what  is  contained  in  the  flower 
itself,  which  is  of  a  most  elegant  and  pecii- 
liar  formation.  The  outward  part,  which 
is  smaller  than  a  pigeon's  egg,  resembles 
a  curious  shaped  vase,  on  opening  the  lid 
of  which  the  most  perfect  and  beautiful 
fac  simile  of  a  dove  is  found  within.  The 
head  is  turned  over  its  back,  appearing  as 
if  it  were  about  to  take  its  farewell  of  earth 
and  soar  to  some  brighter  region.  No 
person  can  see  this  extraordinary  flower 
for  the  first  time  without  a  deep  feeling  of 
wonder  and  admiration  at  the  perfection 
and  beauty  displayed  in  its  formation  ;  and 
every  succeeding  time  it  is  met  with,  the 
observer  gazes  upon  it  with  increased  ad- 
miration and  curiosity.  Of  all  the  really 
beautiful  plants  or  flowers  we  have  ever 
seen,  we  recollect  none  so  beautiful  as  the 
Espiritu  Santo,  or  *'  Holy  Spirit." 
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Chemical  Symbols  of  the  Elements. — In 
the  table  of  Elementary  Bodies  the 
"  symbols  "  of  the  several  elements  will 
be  found  opposite  to  their  names.  The 
symbols  are  merely  the  first  letter  of  each 
name,  or  the  first  two,  when  more  than  one 
element  begins  with  the  same  letter ;  thus 
O  stands  for  oxygen,  and  Os  for  Osmium; 
P  stands  for  Phosphorus  ;  PI  for  Platinum, 
and  Pd  for  Palladium.  The  second  letter 
in  all  such  cases  is  small,  a  capital  letter 
being  uniformly  used  for  the  first.  The 
Latin  names  are  invariably  used  for  the 
abbreviation,  and  for  this  reason  there 
are  eleven  symbols,  unlike  the  common 
names  of  the  elements  they  represent. 
Prof.  Berzelius  contrived  the  system  of 
symbols  now  in  use,  and  by  a  happy 
thought  he  made  each  symbol  represent 
not  merely  the  substance  for  which  it 
stands,  but  one  equivalent  of  each  sub- 
stance. Thus,  O  stands  not  for  oxygen 
in  general,  but  for  one  equivalent  of  that 
element;  or,  hydrogen  being  unity,  for 
the  number  8.  O  and  8  are  therefore 
interchangeable  expressions,  while  O^, 
O^,  &c.,  represent  2x8  and  3x8,  or  16 
and  24,  according  to  the  second  law  of 
chemical  combination. 

Compounds  are  represented  by  using 
merely  the  symbols,  and  sometimes  uniting 
them  by  the  sign  of  addition,  (  +  ).  Thus 
water  will  be  represented  by  HO  or  H  +  O, 
which  means  one  equivalent  of  each 
element,  1  +  8=9,  which  is  the  combining 
number  of  water.  Protoxide  of  lead  is 
thus  written  PbO,  or  Pb  +  O. 

When  more  than  one  equivalent  of  an  I 
element  is  in  combination,  we  then  prefix  | 
a  number  expressing  it,  like  an  algebraic 
co-efficient  (as  50,)  or  the  number  may 
be  applied  above  on  the  right  (as  O^,)  or 
below  on  the  right,  (as  Og  ;)  each  of  these 
expressions  means  five  equivalents  of 
oxygen. 

We  can  write  nitric  acid  N50,  or  NO^, 
or  NOg,  the  latter  being  the  usual  mode  ; 
sometimes,  but  not  often,  the  +  or  comma 
(,)  is  used  between  them,  as  N  +  Og,  or 
N,Og.  Such  expressions  are  called 
formulae ;  thus  the  formula  for  sulphuric 
acid  is  SO3,  or  S  +  O3,  from  which  we 
know    that    the    combining    number    of 


sulphuric  acid  is  16  +  83,  or  16  +  21;  =  40. 
When  two  compounds  unite  to  form  a 
new  body,  the  sign  +,  or  (,)  is  used 
between  them  ;  thus  sulphate  of  oxide  of 
iron  is  written  FeO  +  SO^,  or  FeO.SOg. 
The  small  figures  apply  only  to  the  letters 
to  which  they  are  attached  ;  larger  figures 
used     before     the    compound,     apply    to 


the  whole  formula ;  thus,  SSOg  means 
three  equivalents  of  sulphuric  acid ;  but 
the  sign  +  prevents  the  passage  of  this 
meaning  beyond  the  sign.  Thus  2FeO  + 
S03  means  two  equivalents  of  oxide  of 
iron  and  one  of  sulphuric  acid  ;  in  order 
to  make  the  figures  apply  to  both,  we 
must  write  it  2(FeO  +  SO,)or  2  (FeO, 
SO3.)  ^)  \        > 

In  chemical  symbols,  the  oxygen,  or 
element  most  nearly  resembling  it  (i.  e. 
the  electro  -  negative  element),  is  placed 
last;  the  base  (or  electro-positive  element) 
being  placed  first.  Thus  we  say  SO 3  for 
dry  sulphuric  acid,  and  not  O3S.  A  com- 
pound of  sulphuric  acid  (SO3)  and  water 
contains  2  equivalents  of  water,  only  one 
of  which  is,  however,  chemically  combined 
as  a  base  with  the  acid.  We  can  make 
this  apparent  to  the  reader  in  constructing 
the  formula  thus,  H0,S03  +  HO ;  the 
comma  signifies  a  closer  union  than  the 
+  ,  and  the  first  equivalent  of  water  is 
in  intimate  union  with  the  acid,  forming 
a  sulphate  of  water,  while  the  second 
portion  is  combined  with  this  sulphate. 
Compounds  which  contain  water,  like 
common  sulphuric  acid,  nitric  acid,  and 
many  mineral  bodies,  are  termed  hjjdrous. 

The  symbols  are  sometimes  abbreviated 
still  further,  to  simplify  the  expression 
of  very  complex  combinations.  This  is 
done  by  expressing  one  equivalent  of 
oxygen   by  a   dot,    two  by  two  dots,  &c. 

Thus  S  signifies  the  same  as  SO3,  (dry 
sulphuric  acid).  Common  crystallized 
alum  is  written  in  full,  thus, 

AlgOgSSOg  +  K0,S03  +  24HO. 

We  can  conveniently  condense  this  long 
expression ;  thus 


Al  S3+KS  +  24H. 


The  short  line  under  the  Al  signifies  two 
equivalents  of  the  base.     Sometimes  the 
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double  equivalent  of  base  is  denoted   by 

a  black  letter,  thus,  A},  in  place  of  the 
line  beneath.  In  Berzelius's  original 
symbols  the  short  line  is  made  through 
the  type  in  the  lower  half.  Sulphur  is, 
in  like  manner,  signified  by  a  comma: 
thus,  bisulphuret  of  iron,  Fe,S2,  maybe 

more  shortly  written  Fe.  The  constant 
use  of  these  symbolic  expressions  in  the 
elementary  chemistry  will  soon  familiarize 
the  learner  with  their  use  and  meaning. 
They  have  contributed  very  much  to  the 
progress  of  the  science,  and  are  invaluable 
as  a  ready  means  of  comparing  as  well 
as  expressing  the  composition  of  compound 
bodies. 

Chemical    affinity.  —  Chemical  affinity 
is  the  power  which  unites  two  or  more 
unlike  bodies  to  form  a  third  substance, 
whose  properties  differ  from  those  of  its 
constituents.       Chemical   affinity   or   the 
capability  of  union,  is  not  possessed  alike 
by  all  bodies.     Oxygen,  as  before  stated, 
is  the   only  element   capable  of  forming 
chemical     compounds     with     all      other 
elements.     Carbon  can  imite  with  oxygen, 
sulphur,  hydrogen,  and  some  other  bodies, 
but  no  compound  has  been  formed  between 
it  and  gold,  silver,  fluorine,  aluminium, 
iodine,    bromine,    &c.       It    is,   therefore, 
said  to  have  no  affinity  for  these  bodies, 
or  no  capability  of  union  with  them.     The 
power  of  union  among  bodies,  or  affinity, 
is  exceedingly  diiFerent  in  degree,  and  is 
much    affected    by  many   circumstances. 
Thus  a  body  A  may  unite  with  a  body 
B,  forming  a  third  body  AB  ;    but  if  a 
body  C  had  been  present,  A  might  have 
so  much  more  affinity  for  C  than  it   has 
for   B,  as  to  unite  with  it,  forming  AC, 
while  B  would  remain  unaffected.      For 
example,    sulphuric    acid  and   soda  will 
unite  to  form  Glauber's  salts,  or  sulphate 
of  soda ;  but  if  soda  and  baryta  had  both 
been   present,   and    sulphuric   acid  were 
added,    only  the    sulphate   of  baryta   (or 
heavy    spar)  would    be   formed,    and   the 
soda'  would    remain    disengaged,    unless 
there  was  sulphuric  acid  enough  to  satisfy 
all  the  baryta  and  soda  too.     This  is  what 
is  sometimes  called  elective   affinity,    as 
if  the  acid  selected  the  baryta  rather  than 
the  soda. 

The  more  unlike,  as  a  general  thing, 


any  two  bodies  are  in  chemical  properties, 
the  stronger  is  their  disposition  to  unite. 
The  metals,  as  a  class,  have  very  little 
disposition  to  unite  with  each  other,  and 
when  they  do  so  it  is  not  generally  in 
chemical  proportions.  But  they  do  unite 
with  oxygen,  chlorine,  sulphur,  &c., 
forming  fixed  and  determinate  compounds. 
The  alkalies,  potash  and  soda,  form  no 
proper  compound  with  each  other,  and 
their  alkaline  properties  are  not  altered 
by  such  union.  Sulphuric  and  nitric  acid 
may  be  mingled  in  any  proportion,  but  no 
new  compound  is  formed,  and  the  mixture 
is  still  acid.  But  if  the  potash  and  soda 
be  put  with  the  nitric  and  sulphuric  acid, 
separately,  and  in  their  combining  propor- 
tions, the  result  will  be  two  compound 
bodies,  having  neither  acid  nor  alkaline 
properties.  If  the  nitric  acid  is  added 
to  its  equivalent  of  potash,  we  shall  have 
saltpetre,  or  nitrate  of  potassa,  while  the 
sulphuric  acid  in  like  manner  will  unite 
with  its  equivalent  of  soda,  forming 
sulphate  of  soda,  or  Glauber's  salts. 

Solution  is  the  result  of  a  feeble  affinity, 
but  one  in  which  the  properties  of  the 
dissolved  body  are  unaltered ;  thus,  sugar 
is  dissolved  in  all  proportions  in  water 
or  alcohol,  and  a  drop  of  the  solution 
may  be  mingled  in  an  ocean  of  water. 
Camphor  is  soluble  in  alcohol,  in  any 
proportion,  but  the  addition  of  water  to 
the  solution  will  cause  the  camphor  to  be 
thrown  down.  Gum  is  soluble  in  water, 
but  not  in  alcohol.  We  have  already  seen, 
that  the  solution  of  various  salts  in  water 
would  produce  cold  from  the  change  of 
state  in  the  body  dissolved. 

The  circumstances  which  modify  the 
action  of  affinity  are  numerous,  some 
of  which  we  may  briefly  notice.  Chemical 
affinity  existed  only  among  unlike  par- 
ticles, and  at  insensible  distances.  Inti- 
mate contact  among  particles  is,  therefore, 
in  the  highest  degree  necessary  to  pro- 
mote chemical  union.  Any  circumstance 
which  favours  such  contact  will  increase 
the  activity  of,  or  disposition  to,  chemical 
combination.  Solution  brings  particles 
near  together,  and  leaves  them  free  to 
move  among  each  other;  substances  in 
a  state  of  solution  have,  therefore,  an 
opportunity  to  unite,  which  they  do  not 
possess  when  solid.  Hence  the  old  maxim, 
i  "  Corpora  non  agunt  nisi    sint  soluta." 
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Carbonate  of  soda  and  tartaric  acid,  for 
example,  both  in  a  dry  state,  will  never 
unite ;  but  the  addition  of  water  will 
at  once,  by  dissolving  them,  bring  about 
a  union.  Heat  will  often  cause  union  to 
take  place,  being,  in  fact,  a  most  powerful 
means  of  solution.  Sand  or  silica  will 
not  unite  with  soda  or  potash  by  contact 
or  aqueous  solution,  but  if  the  mixture 
in  proper  proportions  is  strongly  heated, 
union  takes  place  and  glass  is  formed. 
Sulphur  will  not  unite  with  cold  iron,  but 
if  the  iron  be  heated  to  redness,  or  the 
sulphur  melted,  a  vigorous  union  takes 
place,  and  a  sulphuret  of  iron  results. 

Cohesion  is  strongly  opposed  to  chemi- 
cal union,  or  affinity,  and  any  means 
which  will  overcome  it  will  promote  the 
union  of  the  elements.  Solution  and  heat 
both  act  by  overcoming  cohesion;  and 
the  fine  mechanical  division  of  a  body,  or 
pulverization,  does  the  same. 

Bodies  in  the  nascent*  state  (as  it  is 
called)  will  often  unite,  when,  under  ordi- 
nary circumstances,  no  affinity  is  seen  be- 
tween them.  Thus  hydrogen  and  nitrogen 
gases,  under  ordinary  circumstances,  do  not 
unite  if  mingled  in  the  same  vessel ;  but 
when  these  two  gases  are  set  free  at  the 
same  time,  from  the  decomposition  of  some 
organic  matter,  they  readily  unite,  forming 
ammonia.  The  same  is  true  of  carbon  imder 
the  same  circumstances,  which  will  then 
unite  in  a  great  variety  of  proportions  with 
hydrogen  and  nitrogen,  although  no  such 
union  can  be  effected  among  these  bodies 
separately. 

The  quantity  of  matter,  as  well  as  the 
order  and  condition  in  which  substances 
may  be  presented  to  each  other,  often 
exerts  an  important  influence  on  the 
power  of  affinity.  Thus  vapour  of  water, 
when  passed  through  a  gun-barrel  heated 
to  redness,  will  be  decomposed,  the  oxygen 
uniting  with  the  iron,  while  the  hydrogen 
escapes  at  the  other  end  of  the  tube.  On 
the  contrary,  if  hydrogen  gas  is  passed 
over  oxide  of  iron  in  a  tube  heated  to 
redness,  the  oxygen  of  the  oxide  unites 
with  the  hydrogen,  leaving  metallic  iron, 
while  steam  (formed  from  the  union  of 
the  hydrogen  with  the  oxygen  from  the 
iron)  issues  from  the  open  end  of  the  tube. 


*  From  nascens,  being  born,  or  in  the  moment 
of  formation. 


Numerous  examples  of  this  sort  might 
be  given,  where  the  play  of  affinities  seems 
to  be  determined  by  the  preponderance 
of  one  sort  of  matter  over  another,  or  by 
the  peculiar  condition  of  the  resulting 
compounds,  as  regards  insolubility,  or 
the  power  of  vaporization. 

The  presence  of  a  third  body  often 
causes  a  union,  or  the  exertion  of  the 
force  of  affinity,  when  this  third  body 
takes  no  part  in  the  changes  which  happen. 
Thus,  oxygen  and  hydrogen  gases  may 
be  mingled  without  any  combination 
taking  place  between  them,  although  a 
strong  affinity  exists.  If,  however,  a  por- 
tion of  platinum  in  a  state  of  very  fine 
division  (spongy  platinum)  be  introduced 
into  the  mixture,  union  takes  place,  some- 
times slowly,  but  more  often  with  an  ex- 
plosion, the  platinum  being  at  the  same 
time  heated  to  redness  from  the  rapid 
union  of  the  gases  which  takes  place 
in  its  pores.  Advantage  is  taken  of  this 
fact  in  constructing  the  common  instru- 
ment for  lighting  tapers  by  a  stream  of 
hydrogen  falling  on  spongy  platinum. 
No  change  is  suffered  in  this  case  by  the 
platinum,  which  seems  to  act  by  its 
presence  only.  Berzelius  has  proposed 
the  term  catalysis,  from  the  Greek  kata, 
b}'^,  and  luo,  to  loosen,  to  express  the 
peculiar  power  which  some  bodies  possess 
of  aiding  chemical  changes  by  their 
presence  merely.  We  shall  have  occasion 
to  refer  to  this  subject  again.  The  case 
of  the  platinum  is  much  more  intelligible 
than  many  other  instances  of  contact- 
union,  and  decomposition  of  which  che- 
mistry offers  examples,  since  it  appears 
to  act  by  its  power  of  condensation,  to 
bring  the  particles  within  combining 
distance. 

Atomic  Theory. — Atoms  are  the  smallest 
conceivable  state  in  which  matter  exists. 
As  all  ponderable  matter  is  assumed  to 
be  formed  by  an  aggregation  of  a  series 
of  these  atoms,  the  interesting  question 
at  once  arises,  do  the  chemical  equivalents 
or  combining  weights  of  the  several  ele- 
ments express  the  relative  weights  of  their 
atoms  ?  Dr.  Dalton  first  proposed  the 
view  now  universally  accepted,  which 
assumes  this  to  be  the  fact.  All  that  has 
been  said  in  this  chapter  on  the  combining 
weights  of  bodies,  &c.,  has  been  the  result 
of  rigorous  chemical  investigation,  and  is 
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capable  of  demonstrable  proof.  Dalton's 
hypotbesis  of  the  relative  weights  of  ulti- 
mate atoms  is  only  tlieoretical,  but  has 
been  foimd  to  conform  in  a  remarkable 
degree  to  the  results  of  experience.  We 
may  feel  some  good  degree  of  certainty 
in  the  belief  that  we  know  the  actual 
relation  of  weight  between  the  ultimate 
atoms  or  molecules  of  the  elements. 
There  is  no  doubt  that  the  atom  of  sulphur 
is  two  times  heavier  than  that  of  oxygen ; 
but  we  know  nothing  of  their  actual 
weight. 

We  can  now,  perhaps,  better  understand 
■why  the  equivalent  numbers  of  bodies 
should  always  be  multiples  of  each  other. 
If  the  atom  of  oxygen  be  pepresented  by 
eight  (and  we  cannot  conceive  of  an  atom 
as  being  divided),  then  any  compound 
containing  more  than  one  atom  of  oxygen, 
must  have  twice,  thrice,  or  four  times 
eight,  and  so  on.  On  this  view  of  atoms, 
all  the  four  great  laws  of  chemical  com- 
bination receive  a  remarkable  corrobora- 
tion, as  a  little  reflection  will  show.  The 
atomic  weight  of  a  body  is  therefore  as 
correct  an  expression  as  its  equivalent 
weight,  or  combining  proportion.  We 
might  easily  illustrate  this  theory  to  the 
senses  in  a  gross  way,  by  a  series  of 
spheres  so  marked  as  to  represent  the 
several  atoms  of  elementary  bodies,  the 
imion  of  which  would  show  the  compound 
resulting  from  the  union  of  atoms. 

Specific  Heat  of  Atoms. — Specific  heat 
has  already  been  explained.  If  in  place 
of  comparing  equal  weights  of  different 
bodies  together,  we  take  them  in  atomic 
proportions,  we  shall  find  the  numbers 
representing  the  specific  heat  of  lead,  tin, 
zinc,  copper,  nickel,  iron,  platinum, 
sulphur,  and  mercury,  to  be  identical ; 
while  tellurium,  arsenic,  silver,  and  gold, 
although  equal  to  each  other,  will  be  twice 
that  of  the  nine  previous  bodies,  and 
iodine  and  phosphorus  will  be  four  times 
as  much.  The  general  conclusion  drawn 
from  these  and  other  similar  facts  is,  that 
the  atoms  of  all  simple  substances  have 
the  same  capacity  for  heat.  The  specific 
heat  of  a  body  would  thus  afford  the 
means  of  fixing  its  atomic  weight.  There 
can  be  no  doubt  of  the  truth  of  this  in 
numerous  cases,  but  experiments  are  still 
wanting  to  show  it  to  be  universally  true. 
Compound    atoms    have   in    some    cases 


been  shown  to  have  the  same  relations 
to  heat  as  the  simple.  This  is  true  of 
many  of  the  carbonates,  and  some  sul- 
phates. A  more  minute  discussion  of  the 
atomic  theory  would  be  out  of  place  in 
this  work. 

Crystallization.  Nature  of  Crystal- 
lization and  Primary  Forms  of  Crystals. — 
The  forms  of  living  nature,  both  animal 
and  vegetable,  are  determined  by  the  laws 
of  vitality,  and  are  generally  bounded 
by  curved  lines  and  surfaces.  Inorganic 
or  lifeless  matter  is  fashioned  by  a  dif- 
ferent law.  Geometrical  forms,  bounded 
by  straight  lines  and  plane  surfaces,  take 
the  place  in  the  mineral  kingdom,  which 
the  more  complex  results  of  the  vital  force 
occupy  in  the  animal  and  vegetable  world. 
The  power  which  determines  the  forms 
of  inorganic  matter  is  called  crystallization. 
A  crystal  is  any  inorganic  solid,  bounded 
by  plane  surfaces  symmetrically  arranged, 
and  possessing  a  homogeneous  structure. 
Crystallization  is,  then,  to  the  inorganic 
world,  what  the  power  of  vitality  is  to  the 
organic ;  and  viewed  in  this,  its  proper 
light,  the  science  of  ci'ystallography  rises 
from  the  low  station  of  being  only  a  branch 
of  solid  geometry,  to  occupy  an  exalted 
philosophical  position.  AVe  see,  therefore, 
the  importance  of  devoting  a  brief  space 
to  this  subject  in  considering  the  general 
principles  of  Chemical  Philosophy. 

The  cohesive  force  in  solids  is  only 
an  exertion  of  crystalline  forces,  and  in 
this  sense  no  difference  can  be  established 
between  solidification  and  crystallization. 
The  forms  of  matter  resulting  from  soli- 
dification may  not  always  be  regular,  but 
the  power  which  binds  together  the 
molecules,  is  that  of  crystallization. 

Circumstances  itifluencing  Crystallization. 
— Solution  is  one  of  the  most  important 
conditions  necessary  to  crystallization. 
Most  salts  and  other  bodies  are  more 
soluble  in  hot  than  in  cold  water.  A  satu- 
rated hot  solution  will  usually  deposit 
crystals  on  cooling.  Common  alum  and 
Glauber's  salts  are  examples  of  this. 
Solution  by  heat  or  fusion  also  allows 
of  crystallization,  as  is  seen  in  the  crys- 
talline fracture  of  zinc  and  antimony. 
Sulphur  crystallizes  beautifully  on  cooling 
from  fusion,  and  so  do  bismuth  and  some 
other  substances.  The  slags  of  iron 
furnaces  and  scorise  of  volcanic   districts 
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present  numerous  examples  of  minerals 
finely  crystallized  by  fire.  The  glass, 
which  cools  slowly  after  long  fusion,  in 
the  clay  fire  -  pots  of  our  glass-houses, 
has  often  beautiful  star-formed  opaque 
white  crystals  found  in  it,  and  the  wliole 
mass  of  the  glass  sometimes  becomes 
crystalline  and  opaque.  Blows,  and  long 
continued  vibration,  produce  a  change  of 
molecular  arrangement  in  masses  of 
solid  iron  and  other  bodies,  resulting 
often  in  the  formation  of  broad  crystalline 
plates.  Rail-road  axles  are  thus  frequently 
rendered  unsafe.  In  short,  any  change 
which  can  disturb  the  equilibrium  of  the 
particles,  and  permits  any  freedom  of 
motion  among  them,  favours  the  reaction 
of  the  polar  or  axial  forces,  and  promotes 
crystallization. 

Magnetism  influences  and  promotes  crys- 
tallization. When  nitrate  of  mercury 
on  a  glass  plate  is  placed  over  the  poles 
of  an  electro-magnet,  as  in  Fig.  22,  crys- 
tallization takes 
place  in  the 
curved  lines  here 
shown.  By  sub- 
stituting a  plate 
of  copper  for  the 
glass,  it  is  curi- 
ously etched  in 
the  magnetic 
curves  by  the 
acid  of  the  silver 


Fig,  22. 


salt.  These  experiments  may  be  much 
varied  by  the  ingenuity  of  the  learner. 
The  observations  of  Mr.  R.  Hunt  have 
given  us  much  new  information  on  this 
point. 

Polarity  of  Molecules.  —  The  laws  of 
crystallization  show  that  the  molecules  (or 
ultimate  particles  of  matter)  have  polarity. 
That  is,  these  molecules  have  three  imagi- 
nary axes  passing  through  them,  whose 
determinations,  or  poles,  are  the  centre  of 
the  attractions  by  which  a  series  of 
similar    particles    are    attracted     to    each 
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other  to  form  a  regular  solid.  These 
molecules  are  either  spheres  (Fig.  23)  or 
ellipsoids  (Fig.  25),  and  the  three  axes 
(N  S)  are  always  either  the  fundamental 
axes  or  the  diameters  of  these  particles. 
In  the  sphere  (Fig.  23)  these  axes  are 
always  of  equal  length,  and  at  right  angles 
to  each  other,  and  the  forms  whicli  can 
result  from  the  aggregation  of  such 
spherical  particles  can  be  only  symmetri- 
cal solids,  such  as  the  cube  and  its  allied 
forms.  The  cube  drawn  about  the  sphere 
(Fig.  23)  may  be  supposed  to  be  made 
up  of  a  great  number  of 
little  spheres  (Fig.  24), 
whose  similar  poles  unite 
N  and  S.  In  the  ellipsoid 
(Fig.  25)  all  the  axes 
may  var}-  in  length,  giving 
origin  to  a  vast  diversity 
of  forms.  All  matter  not 
subject  to  the  vital  force 
Fig.  2o.  jg  endowed  with  such  po- 

larity inherent  in  its  molecules. 

We  thus  see  that  atoms  or  molecules  are, 
as  before  remarked,  only  the  centres  of 
several  forces,  whose  aggregate  results 
we  call  matter.  Under  the  influence  of 
heat,  the  crystallogenic  attraction  loses 
its  polarity  and  force,  and  the  body  be- 
comes liquid  or  gaseous.  The  return  to 
a  solid  state  can  occur  again  only  when 
the  attractions  become  polar  or  axial. 

Crystalline  Forms. — The  mineral  king- 
dom presents  us  with  the  most  splendid 
examples  of  crystals ;  yet,  in  the  labora- 
tory, we  can  imitate  the  productions  of 
Nature,  and  in  many  cases  produce  beauti- 
ful forms  from  the  cystallization  of  various 
salts,  which  have  never  been  observed  in 
nature.  The  learner  who  is  ignorant  of 
the  simple  laws  of  crystallography,  sees  in 
a  cabinet  of  crystals  an  unending  variety 
and  complexity  of  form,  which  at  first 
would  seem  to  baffle  all  attempts  at  system 
or  simplicity.  Numerous  as  the  natural 
forms  of  crystals  are,  however,  they  may 
be  all  reduced  to  six  classes,  comprising 
only  thirteen  or  fourteen  forms,  which  ara 
called  the  primary  forms,  because  all  other 
crystalline  solids,  however  complex  or 
varied,  may  be  formed  from  them  by  cer- 
tain simple  laws. 

(2o  ie  cordinicxl ) 
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{^Continued  from  page  144.) 

Of  Names  of  Cities. — As  we  have  already 
remarked,  names  of  cities,  although  spoken 
of  as  a  whole,  take  no  article,  because  the 
mind  never  refers  to  their  extent ;  but 
when  used  as  common  nouns,  they  follow 
the  general  rule  ;  thus  we  say  : 

Paris,  London,  and  Ma-  Paris,    Londrts,  et  Ma- 

drid  are  (some)  beau-  dnd  sont   de    belles 

tiful  cities.  villes. 

Havre,    New   Orleans,  Le  Havre,  laNouvelle  Or- 

and  New  Granada  are  leans,   et  la  Nouvelle 

(some)      commercial  Grenade  sont  desjvilles 

cities.  commer^antes. 

The  prepositions  used  before  names  of 
cities  will  be  found  in  the  following  ex- 
amples : 

Where  do  you  live  ?    I  Oil  demeurez-vous  ?  Je 

live  in  Paris.  demeure  a  Paris. 

"Where  are  you  going?  Ou  allez-vous ?    Jevais 

I  am  going  to  Paris.  a  Paris. 

Where  have  you  bought  Ou    avez-vous    achete 

this  carriage?  I  bought  cette  voiture  ?  Je  I'ai 

it  in  Paris.  achetd  a  Paris. 

When  you  went  to  Italy,  Quand  vous  allates  en 

did  you  pass  through  Italic,  passates  vous 

Paris  ?  'par  Paris  ? 

Where  has  this  robber  Ou  ce  voleur  a-t-il  6t6 

been  caught?  He  was  pris?     II  a  6i6  pris 

caught  in  Paris.  dans  Paris. 

What  would  France  be  Que    serait    la  France 

without  Paris  ?  sans  Paris  ? 

These  prepositions  are  the  only  ones 
which  can  embarrass  foreigners ;  the 
others,  when  used,  are  the  same  in  both 
languages. 

Names  of  cities  may  become  common 
nouns  in  the  following  manner  :  London  is 
the  Paris  of  England  ;  Londres  est  le  Paris 
de  I'Angleterre.  Paris,  in  this  sentence, 
represents  two  things  of  the  same  kind, 
one  belonging  to  England,  the  other  to 
France ;  it  acts,  therefore,  as  a  common 
noun,  and  being  rendered  definite  by  the 
expression  of  England,  which  distinguishes 
it  from  any  other,  it  requires  to  be  pre- 
ceded by  the  article. 

Of  Names  of  Rivers  used  without  a  Prepo- 
sition.— Names  of  rivers,  when  not  pre- 
ceded by  a  preposition,  take  the  article, 
for  two  reasons : 

1.  Because  the  common  noun  river 
being  understood  before  them,  its  sup- 
pression, which  is  the  result  of  an  ellipse, 
does  not  change  the  nati.ire  of  the  expres- 
sion. 

2.  Besides,  these  names  being   then 


always  used  in  reference  to  the  whole 
extent  of  their  signification,  which  is  that 
of  their  course,  they  should  take  the  article 
before  them,  as  names  of  countries  do  in 
similar  cases;  thus  we  say:  The  Missis- 
sippi is  a  large  river;  Le  Mississipi  est 
un  grand  fleuve ;  which  signifies  that  the 
whole  extent,  or  course  of  the  river  Missis- 
sippi is  very  large.  This  rule  has  no 
exception. 

Of  Names  of  Rivers  used  with  a  Preposi- 
tion.— When  a  name  of  a  river  is  employed 
with  a  preposition,  it  is  necessary  to  re- 
mark whether  this  name  is  used  in  refer- 
ence to  the  extent  of  its  meaning  or  not : 
in  the  first  case  it  takes  the  article,  in  the 
second  it  does  not;  for  instance,  in  this 
sentence.  Which  water  do  you  drink  ?  I 
drink  the  water  of  the  Seine ;  it  is  evident 
the  noun  Seine  does  not  refer  to  the  ex- 
tent of  the  course  of  that  river ;  it  only 
shows  what  kind  of  water  you  drink  ;  it  is 
a  mere  qualification  of  the  preceding  noun 
water;  it  is  therefore  indefinite,  and  the 
above  sentence  is  expressed  by,  De  quelle 
eau  buvez-vous  ?  Je  bois  de  I'eau  de  Seine. 
But  if  I  say,  I  drink  the  water  of  the  Seine 
because  that  of  the  Marne  is  muddy,  it  is 
clear  that  my  mind  refers  to  the  whole 
course  of  these  two  rivers.  The  meaning 
of  this  sentence  is :  the  whole  course  of 
the  Marne  being  muddy,  and  the  whole 
course  of  the  Seine  being  clear,  I  drink 
the  water  of  the  latter  in  preference  to 
that  of  the  former.  The  article  is  then 
necessary  to  show  this  view  of  the  mind, 
and  the  above  sentence  is  thus  expressed : 
Je  bois  de  I'eau  de  la  Seine  parceque  celle 
de  la  Marne  est  bourbeuse. 

Although  this  is  the  rule,  and  may  be 
applied  with  safety  in  most  cases,  usage 
requires  that  in  sentences  similar  to  the 
former  of  the  two  preceding  examples,  the 
article  should  be  used,  although  the  extent 
of  the  course  of  the  river  is  not  alluded  to ; 
it  would  be  against  usage,  for  instance,  to 
say,  Je  bois  de  I'eau  de  Mississippi,  de 
Garonne,  de  Rhone,  &c.  The  article  the 
is  here  required  by  custom,  and  this  sen- 
tence should  be,  Je  bois  de  I'eau  du 
Mississippi,  de  la  Garonne,  du  Rhone,  &c. 
The  common  noun  river  is  then  under- 
stood before  these  several  names  of  rivers, 
and  requires  the  use  of  the  article  on 
account  of  the  ellipse  which  is  the  result 
of  its  suppression. 
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We  say,  also,  River  water  is  soft,  L'eau  | 
de  riviere  est  douce  ;  Sea  water  is  salted,  , 
L'eau  de  mer  est  salee,  without  the  article,  I 
because  riviere  and  mer  are  used  only  to  j 
qualify  water,  without  defining  the  extent 
of  the  signification  of  the  word  water  ;  but 
if  we  speak  of  the  water  which  fills  up  the 
depths  of  the  sea,  as  a  quantity  of  water, 
then  we  say,  The  water  of  the  sea,  L'eau 
de  la  mer,  because  it  signifies  the  whole  of 
the  water  which  fills  up  that  part  of  the 
globe  which  is  covered  with  water. 

Of  Common  Nouns  used  sometimes  with  the 
Article  and  sometimes  without  it.  —  The 
article  should  not  be  used  before  common 
nouns,  unless  they  are  employed  to  express 
a  whole  species,  a  distinct  class,  or  a 
single  individual  of  a  whole  species,  or  a 
part  of  a  whole,  when  that  whole  is  under- 
stood by  the  mind  in  a  definite  sense.  We 
will  then  establish  the  following  rules : 

Of  Nouns  used  as  Titles  of  Chapters,  Books, 
Documents,  Sfc. — When  a  noun  is  used  as 
a  title  of  a  chapter,  it  is  necessary  to 
examine  the  nature  of  that  noun  and  the 
sense  in  which  it  is  used. 

1.  When  the  noun  used  as  a  title  is 
employed  in  its  general  and  abstract 
meaning,  whether  in  the  singular  or  plural 
number,  it  takes  the  article ;  as,  Life,  la 
vie ;  Vengeance,  la  vengeance ;  Love, 
I'amour ;  Reflection,  la  reflexion,  &c. 
These  nouns,  thus  preceded  by  the  article, 
indicate  that  the  chapters  of  which  they 
are  the  title,  will  treat  of  the  ideas,  per- 
sons or  things  represented  by  these  nouns 
in  a  general  point  of  view,  without  refer- 
ence to  any  particular  instance  of  life, 
vengeance,  love,  &c.  Used  without  the 
article,  these  nouns  would  indicate  that 
the  chapter  of  which  they  are  the  title  will 
contain  a  particular  instance  of  love, 
vengeance,  life,  reflection,  &c. 

2.  Whenever  a  noun  expressing  an 
idea  or  a  fact,  is  restricted  in  its  meaning, 
as  in.  Life  of  a  wise  man,  Vengeance  of  a 
woman  ;  Love  of  a  mother,  Reflections  of 
a  hermit,  &c.,  the  article  is  generally 
dispensed  with,  although  it  is  not  a  fault 
to  use  it,  and  the  above  expressions  are 
rendered  by. 

Vie  (or  la  vie)  d'un  sage.  ance)  d'une  femme,  or 
Amour     (or    Tamour)       yet  une  vengeance  de 

d'une  mere,  or  yet  un       femme. 

amour  de  mfere.  Reflexions  (or  les  reflex- 

Vengeance  (or  la  venge-    ions)  d'un  hermite. 


3.  If  the  noun  used  as  a  title  is 
applied  to  persons,  or  things  which  have  a 
material  representation  as  a  book,  a  horse, 
a  dog,  &c.,  it  is  always,  and  without  excep- 
tion preceded  by  the  article  ;  as. 

The  dog.        Books.  Le  cMen.      Les  livres 

The  dog  of  Alexander.  Le  chien  d' Alexandre. 

The  book  for  little  cMl-  Le  livre  des  petits  en* 

dren.  fants,  &c. 

4.  When  the  noun  used  as  a  title  does 
not  represent  an  abstract  idea,  but  a  thing 
which  has  no  material  representation,  as, 
history,  documents,  judgment,  memoirs, 
proclamation,  &c.,  ii  is  never  preceded  by 
the  article  ;  as, 

Ancient  History.  Histoire  ancienne. 

Documents     on      the  Documents  sur  la  r^vo- 

French  revolution.  lution  Fran^aise. 

Judgment  of  the  rob-  Jugement,    condamna- 

bers.  tion  des  voleurs. 

A  proclamation  of  the  Proclamation  du  Roi, 

king.  &c. 

5.  Whenever  the  noun  used  as  a  title 
of  chapter  is  an  adjective  used  as  a  noun, 
the  article  precedes  it  invariably  ;  as. 


The  converted. 
The  blind  man. 
The  friend. 
The  guilty  man. 


Le  convert!. 

L'aveugle. 

L'ami. 

Le  coupable,  &c. 


6.  If  the  noun  used  as  a  title  of  a 
chapter  is  employed  to  designate  in  a  par- 
ticular manner  a  thing  or  a  person  among 
others  of  the  same  kind,  it  is  then  pre- 
ceded by  the  adjective  a,  un;  as. 

An  affair  of  honour.  Une  affaire  d'houneur. 

A  bachelor's  hall.  Un  manage  de  gar^on. 

A  marriage  under  Louis  Un  mariage  sous  Louis 

XV.  XV.,  &c. 

7.  If  the  name  is  used  to  announce 
that  the  subject  of  the  chapter  is  about  to 
be  scientifically  and  completely  treated, 
that  name  is  preceded  by  the  article  and 
the  preposition  of,  de ;  as. 

Of  the  weight  of  the    De  la  pesanteur  de  Pair* 

atmosphere. 
Of  chronical  diseases.       Des     maladies      chro- 
niques,  &c. 

But  if  the  subject,  although  scientific- 
ally, is  not  completely  treated,  it  is  pre- 
ceded by  the  article  and  the  prepositioii 
on,  sur  ;  as. 

On  the  composition  of    Sur  la  composition  de 

water.  l'eau. 

On  the  balloons.  Sur  les  ballons. 

Of  Directions.-^When  giving  the  direc- 
tion of  a  person,  we  may  mention  the 
name   of  the   street  without   telling  the 
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number  of  the  house  where  that  person 
lives;  as,  My  father  lives  in  Milton-street, 
which  means  somewhere  within  the  extent 
of  that  street,  and  the  individual  who 
receives  such  .direction  is  compelled  to  go 
from  one  end  of  the  street  to  the  other  to 
find  the  house  ;  the  name  street  being  then 
used  in  reference  to  the  extent  of  its 
signification,  which  is  the  length  of  each 
of  its  sides,  requires  to  be  preceded  by 
the  article;  and  the  above  sentence  is 
rendered  by,  Mon  pere  demeure  dans  larue 
Milton.  But  if  the  number  is  given,  as 
well  as  the  name  of  the  street ;  as,  My 
father  lives  in  Milton-street,  No.  24,  the 
mind  refers  no  longer  to  the  extent  of  the 
street ;  the  person  spoken  to  sees  the 
house  at  once,  and  the  part  of  sentence,  in 
Milton-street,  No.  24,  stands  as  a  sort  of 
adverbial  expression,  as  if  the  house  being 
pointed  with  the  finger,  the  person  who 
speaks  should  say,  My  father  lives  there. 
In  the  is  theji  suppressed,  and  the  sentence 
is  expressed  by,  Mon  pere  demeure  rue 
Milton,  numero  vingt-quatre.  Although 
this  is  the  principle,  usage  allows  that  the 
first  sentence  should  be  rendered  by,  Mon 
pere  demeure  dans  la  rue  Miltori,  or  simply, 
rue  Milton ;  but  dans  la  in  the  second 
sentence  would  be  a  fault. 

If,  speaking  of  a  man,  I  say,  He  is  in 
gaol,  the  noun  gaol  is  not  intended  to 
indicate  any  particular  gaol ;  it  does  not 
refer  to  the  extent  of  the  gaol  in  which  the 
man  is  kept;  the  sentence  indicates  only 
the  situation  of  the  man  spoken  of  as 
being  a  prisoner  ;  gaol  is  therefore  inde- 
finite, and  requires  no  article  ;  as  a  con- 
sequence, in  is  expressed  by  en,  and  the 
sentence  rendered  as  follows  :  II  est  en 
prison.  If,  going  to  a  gentleman's  house, 
and  inquiring  for  him,  I  am  told,  He  is 
gone  to  the  gaol,  the  noun  gaol  represents 
the  idea  of  a  particular  gaol  which  the 
person  who  speaks  knows,  and  that  I  am 
supposed  to  know  myself ;  that  noun  is 
then  definite ;  it  requires  the  use  of  the 
article,  and  the  sentence  is  rendered  by, 
II  est  alle  a  la  prison.  I  go  to  the  gaol, 
inquire  for  the  gentleman,  and  I  am  told. 
He  is  in  the  gaol;  this  sentence  signifies 
that  the  gentleman  is  to  be  found  within 
the  limits  of  the  gaol ;  this  name  is  then 
used  in  reference  to  the  extent  of  its 
signification,  which  extent  is  that  of  the 
gaol  itself;  it  is  definite,  and  the  article 


should  be  used  with  the  preposition  in. 
which  is  then  rendered  by  dans,  and  the 
sentence  is  expressed  as  follows :  II  est 
dans  la  prison. 

According  to  the  same  principle,  to  be 
accidentally  in  town,  when  we  live  in  the 
country,  expressing  only  the  situation  of 
the  person  spoken  of,  as  to  he  in  gaol,  is 
rendered  by,  etre  en  ville.  To  he  in  toivn, 
meaning  to  have  left  the  country  and  to 
live  in  town  altogether,  is  rendered  b)-, 
etre  a  la  ville.  To  he  in  toion,  meaning  to 
be  out  of  the  house  and  within  the  limits 
of  the  town,  is  expressed  by,  etre  dans  la 
ville.  If,  speaking  of  a  man,  I  say,  He 
speaks  as  a  sensible  man  and  acts  as  a  fool, 
the  two  expressions,  as  a  sensible  man  and 
as  a  fool,  are  adverbial,  qualify  the  verb  to 
speak,  and  are  therefore  indefinite  ;  the 
genius  of  the  language  requiring  that  as  a 
should  be  rendered  by  in,  the  preposition 
is  expressed  by  en,  and  the  sentence 
stands  as  follows :  II  parle  e7i  homme 
sense  et  agit  en  fou. 
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hiflections. — Inflections,  in  the  science 
of  elocution,  are  notes  of  speech — notes 
that,  in  regard  to  pitch,  undergo  a  con- 
tinual change  during  the  time  of  their 
pronunciation. 

Writers  on  elocution  describe  six  dif- 
ferent notes  of  speech  ;  namely,  the  rising 
inflection,  the  falling  inflection,  the  aciito- 
grave  circumflex  inflection,  the  gravo- acute 
circumflex  inflectiouy  the  acutO'gravo-acute 
circumflex  inflection,  and  the  gravo-acuto- 
srave  circumflex  inflection.^ 

In  the  rising  inflection,  the  movement 
of  the  voice  is  from  grave  to  acute ;  in  the 
falling  inflection,  from  acute  to  grave  ;  iu 
the  acuto-grave  circumflex,  from  grave  to 
acute,  thence  back  to  grave ;  in  the  gravo- 
acute  circumflex,  from  acute  to  grave, 
thence  back  to  acute  ;  in  the  acuto-gravo- 
acute  circumflex,  from  grave  to  acute, 
thence  back  to  grave,  and  thence  again  to 


*  Mr.  Steele  calls  the  inflections  of  the  voice 
accents  —  acute,  grave,  and  circumflex.  Dr. 
Rush  denominates  the  rising  inflection,  the 
rising  concrete ;  the  falling  inflection,  the 
downward  concrete ;  the  cii'cumfiexes  he  calls 
waves. 
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acute ;  in  the  gravo-acuto-grave  circum- 
flex, from  acute  to  grave,  thence  back  to 
acute,  and  thence  again  to  grave. 

In  that  part  of  this  work  which  consists 
of  Exercises  in  Reading  and  Decla- 
mation, tliese  notes  of  speech  are  repre- 
sented by  the  acute,  grave,  and  circumflex 
accents,  thus  :  rising  inflection  (')  j  fall- 
ing inflection  (^) ;  acuto-grave  circumflex 
C);  gravo-acute  circumflex  ('');  acuto- 
gravo-acute  circumflex  C');  gravo-acuto- 
grave  circumflex  (^'^). 

In  reading  and  speaking,  eacli  syllable 
has  some  one  of  these  inflections ;  but, 
for  practical  purposes,  it  is  necessary  to 
mark  those  only  which  are  emphatic. 

The  various  movements  of  the  voice,  in 
song  and  speech,  may  be  explained  in  the 
following  manner  : 

When  the  bow  is  drawn  across  an  open 
string  of  the  violin,  or  any  of  its  species, 
a  sound  is  produced  of  a  uniform  pitch, 
from  beginning  to  end.  This  sound  is  a 
pure  note  of  music,  and,  so  far  as  pitch  is 
concerned,  is  identical  with  a  note  of  song. 
When  the  bow  is  drawn  across  the  same 
string,  while  the  centre  of  tiie  string  is 
pressed  down  with  the  flnger,  a  sound  is 
produced  similar  to  that  of  the  open  string, 
but  an  octave  higher.  The  intermediate 
uotes  of  the  diatonic  scale  may  be  pro- 
duced by  pressing  down  the  string,  at 
the  proper  places,  and  drawing  the  bow 
across  it. 

When  a  string  of  the  violin  is  pressed 
down  by  the  finger,  and,  at  the  same  time, 
tlie  finger  is  made  to  slide  upon  it  towards 
the  bridge  of  the  instrument,  during  the 
drawing  of  the  bow,  a  sound  is  produced 
which  gradually  increases  in  acuteness 
from  beginning  to  end.  When  the  finger 
is  made  to  slide  in  the  opposite  direction, 
during  the  drawing  of  the  bow,  a  sound  is 
produced  which  gradually  increases  in 
gravity  during  its  prolongation.  When 
the  flnger  is  made  to  slide  towards  the 
bridge,  and  thence  back  again,  during  the 
drawing  of  the  bow,  a  simple  circumflex 
note  is  produced.  When  the  flnger  is 
made  to  slide  towards  the  bridge,  thence 
back  again,  and  thence  again  towards  the 
bridge,  during  the  drawing  of  the  bow,  a 
compound  circumflex  note  is  produced. 

Other  varieties  of  the  slide  might  be 
given,  but  these  are  suflicient  to  answer 
the  purpose  of  explanation  : 


*'  The  slide  is  a  grace  of  much  sim- 
plicity and  beauty,  evidently  drawn  from 
Nature.  It  expresses  the  most  tender  and 
affectionate  emotions  :  we  hear  it  in  those 
little  gusts  of  passion  which  mothers  use 
in  caressing  their  infants ;  it  is  one  of  the 
most  endearing  tones  in  the  language  of 
nature. 

''  The  portamento,  or  carriage  of  the 
voice,  as  the  Italians  term  it,  is  an  easy 
mode  of  sliding  from  one  tone  to  another. 
Hence  second-rate  singers  find  it  a  con- 
venient method  of  encountering  those 
notes  which  lie  at  remote  and  awkward 
distances.  In  some  voices  it  is  so  fixed 
by  habit,  that  two  bars  cannot  be  sung 
without  it.  When  so  used,  it  utterly  de- 
stroys every  pretence  to  good  singing,  by 
interposing  an  effect  of  the  most  sicken- 
ing kind  ;  when  used  with  discretion,  it 
adds  much  to  the  force  of  expression ; 
and,  in  Madame  Caradori,  it  was  a  grace 
both  tender  and  agreeable. 

**  The  violinist,  Paganini,  the  wonder 
of  the  world,  played  an  entire  cantabile* 
upon  one  string,  sliding  through  all  the 
intervals  with  a  single  finger — the  effect 
which  was  so  plaintive  and  desolate  as  to 
move  his  audience  to  tears.  Velluti,  the 
first  singing-master  of  his  age,  used  this 
grace  with  incomparable  beauty  ;  in  his 
voice  it  imparted  a  tenderness  not  to  be 
described. 

The  sliding  notes  above  described  are 
analogous  to  drawling  notes  of  speech. 
Speech,  to  be  natural,  requires  each  syl- 
lable to  be  uttered  with  a  certain  degree 
of  force.  This  force  is  always  in  propor- 
tion to  the  length  of  the  syllable.  A  syl- 
lable is  drawled  when  it  is  pronounced 
with  inadequate  force — in  other  words, 
with  force  less  than  that  which  constitutes 
the  minimum  degree  of  natural  speech. 

The  extent  of  the  concrete  intervals  of 
the  notes  of  speech  is  various  under  vari- 
ous circumstances.  A  rising  inflection 
may  be  carried  through  the  whole  com- 
pass of  the  voice.  But,  in  the  most  ener- 
getic interrogation  the  voice  seldom  rises 
higher  than  an  octave  ;  though  sometimes 
it  extends  to  a  tenth,  or  a  twelfth.  The 
smallest  concrete  interval  does  not,  per- 
haps, exceed  a  quarter  tone. 

*  Cantabile,  a  term  applied  to  movements 
intended  to  be  performed  iu  a  graceful,  elegant, 
and  melodious  style. — Busby's  Ditt.  of  Music. 


168 


SYSTEM  OF  ELOCUTION. 


The  concrete  intervals  of  rising  inflec- 
tions are  greater  than  those  of  their 
corresponding  falling  inflections.  This 
may  be  illustrated  by  pronouncing  the 
letter  a  interrogatively  and  affirmatively, 
several  times,  v?ith  increasing  energy, 
making  the  intervals  of  each  succeeding 
pair  greater  than  those  of  the  preceding. 

Rising  inflections  are  far  more  numerous 
than  falling  inflections :  the  former  con- 
stitute the  main  body  of  oral  language, 
while  the  latter  are  employed  for  the  pur- 
poses of  emphasis,  and  in  the  formation  of 
cadences.  Rising  inflections  are  often 
emphatic  ;  but  their  emphasis  is  weaker 
than  that  of  falling  inflections. 

The  circumflexes  are  used  for  the  pur- 
poses of  emphasis.  The  acuto-grave 
circumflex,  when  carried  through  a  wide 
interval,  is  employed  for  the  expression  of 
irony  and  scorn.*  When  the  circumflexes 
are  properly  introduced,  they  are  very 
expressive.  These  movements  of  the  voice, 
however,  are  seldom  required  ;  when  im- 
properly employed,  they  aflect  the  ear  of  a 
good  reader  as  unpleasantly  as  the  too 
frequent  use  of  the  portamento  does  that 
of  a  good  musician. 

"Writers  on  elocution  have  given  nume- 
rous rules  for  the  regulation  of  inflections ; 
but  most  of  these  rules  are  better  calcu- 
lated to  make  bad  readers  than  good  ones. 
Those  founded  on  the  construction  of  sen- 
tences might,  perhaps,  do  credit  to  a 
mechanic,  but  they  certainly  do  none  to 
an  elocutionist. 

The  subject  is  of  such  a  nature  that  it 
would  be  difficult,  if  not  impossible,  to 
give  rules  for  the  regulation  of  all  the 
inflections  of  the  voice,  in  reading  and 
speaking ;  and,  as  any  rule  on  this  part  of 
elocution  must  necessarily  be  limited  in 
its  application,  I  have  thought  proper  to 
dispense  with  them  altogether.  This 
work,  however,  does  not  leave  the  reader 
without  a  guide :  in  the  practical  part  of 
it  numerous  examples  are  given,  which,  I 
trust,  will  have  a  tendency  to  form  a  cor- 
rect taste.  When  the  student  shall  have 
acquired  a  knowledge  of  the  principles  of 
elocution,  he  will  have  no  occasion  for 
rules. 

*  "The  circumflexes,  acuto-grave"  says  Mr. 
Steele,  "are  characteristic  of  the  Irish  tone; 
and  the  circumflexes,  gravo-acute,  are  character- 
istic of  the  Scottish  tone," 


The  reader  should  bear  in  mind  that  a 
falling  inflection  gives  more  importance  to 
a  word  than  a  rising  inflection.  Hence  it 
should  never  be  employed  merely  for  the 
sake  of  variety  ;  but  for  emphasis  and 
cadences.  Neither  should  a  rising  inflec- 
tion be  used  for  the  sake  of  mere  "  har- 
mony," where  a  falling  inflection  would 
better  express  the  meaning  of  the  author. 

The  sense  should,  in  all  cases,  deter- 
mine 'the  direction  of  inflections.  Hence 
the  absurdity  of  the  term  "  harmonic  in- 
flection," as  employed  by  Walker  and  his 
disciples — an  inflection  which,  for  the  sake 
of  harmony,  takes  a  direction  contrary  to 
that  required  by  the  sense  !  If  a  sentence 
is  pronounced  so  as  to  bring  out  the  sense 
in  the  most  forcible  manner,  all  the  in- 
flections must  necessarily  be  harmonic,  or, 
more  correctly  speaking,  melodic.  Every 
modification  of  the  voice,  which  is  not 
compatible  with  the  sentiment,  weakens 
the  force  of  the  elocution  by  drawing  off 
the  attention  of  the  hearer  from  the  sense 
to  the  sound. 

Melody. — Melody  is  a  series  of  simple 
sounds,  emanating  from  the  voice,  or  an 
instrument,  so  varied  in  pitch  as  to  pro- 
duce a  pleasing  effect  upon  the  ear.  The 
series  of  graphic  notes  by  which  these 
sounds  are  represented  is  also  called 
melody. 

Melody  is  distinguished  from  harmony 
by  not  necessarily  including  a  combination 
of  parts.  The  term  harmony,  as  employed 
in  the  science  of  music,  signifies  a  union 
of  melodies,  a  succession  of  combined 
sounds,  moving  at  consonant  intervals, 
according  to  the  laws  of  modulation.* 

Notation  is  the  graphic  representation 
of  a  melody — in  other  words,  the  expres- 
sion of  a  melody  by  written  characters. 

Intonation  is  the  act  of  sounding  the 
notes  of  a  melody,  either  with  the  voice  or 
an  instrument.  When  each  note  is  pro- 
duced in  its  proper  degree  of  pitch,  the 
intonation  is  true  ;  when  the  intervals  are 
not  observed  with  exactness,  the  intona- 
tion is  false.  Correct  intonation,  in 
speech,  is  highly  important ;  in  song,  and 

'  *  The  term  Jia'rmmtow&  is  correctly  employed 
when  applied  to  two  or  more  sounds  whose 
union  is  consonant,  or  agreeable;  it  is  incor- 
rectly employed  when  applied  to  the  notes  of  a 
single  melody,  as  is  done  by  some  authors,  who 
confound  it  with  the  word  Viielodious. 
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instrumental  music,  it  is  indispensable; 
for,  if  the  intonation  is  false,  melody  loses 
its  charms,  and  harmony  becomes  discord. 
The  melody  of  speech  is  founded  on  sense ; 
that  of  song,  generally,  on  sound.  Words 
containing  opposite  sentiments  may  be  simg 
to  the  $>ame  air,  with  eifects  equally  good, 
if  the  force  and  time  be  properly  varied. 
Thus,  if  the  two  songs,  "  March  to  the 
Battle  Field,"  and  "Oft  in  the  Stilly 
Night,"  be  sung  to  the  same  air — the 
former  with  great  force,  and  in  quick  time 
— the  latter  with  diminished  force,  and  in 
slow  time,  there  will  be  as  much  difference 
of  expression  between  them  as  there  is 
between  that  of  joy  and  sorrow.*  But 
speech  is  not  so  accommodating.  Here 
every  sentence  must  not  only  have  its  ap- 
propriate tune,  but  the  tune  must  be  pro- 
perly pitched. 

The  melody  of  song  is  graduated  on  a 
scale  whose  degrees  are  as  definite  as 
;hose  of  the  scale  of  Gunter.  But  the 
nelody  of  speech  is  not  formed  with  such 
nathematical  exactness — it  has  no  scale  of 
leterminate  degrees.  Hence  it  is  difficult 
:o  represent  it  graphically — to  give  to  each 
lote 

"  A  local  habitation  and  a  name." 

But  even  if  an  exact  notation  of  the 
nelody  of  speech  should  be  given,  it  is 
loubtful  whether  it  would  be  of  much 
)ractical  importance  to  the  generality  of 
nankind,  as  none  but  a  Paganini  would 
)e  able  to  read  it.  Such  a  notation,  how- 
iver,  is  a  desideratum — it  would  be  highly 
nteresting  to  the  philosopher ;  and  I 
^^ould  advise  all  elocutionists  who  have  a 
food  ear  for  music,  and  can  perform  on 
tringed  instruments  of  the  violin  species, 
0  direct  their  attention  to  the  subject.f 

For  practical  purposes,  however,  it  is 
ot  essential  to  present  every  syllable  in 
peech  under  its  proper  note,  as  is  done  in 
ong  :  it  is  only  necessary  to  give  a  nota- 
ion  of  the  relative  pitch  of  the  emphatic 
yllables.     Such  a  notation  may  be  read 


*  The  readermusfc  not  infer  that  we  entertain 
he  opinion  that  in  song  melody  cannot  be 
daptcd  to  sentiment.  We  believe  that  if  the 
omposers  of  music  were  elocutionists,  they 
'■ould  always  construct  their  melodies  with 
iference  to  the  sentiments  to  be  expressed. 

t  Any  essays  on  this  subject  by  one  who 
mnot  perform  on  a  musical  instrument,  must 
rove  entirely  abortive. 


by  those  who  have  no  knowledge  of  music 
whatever,  and,  consequently,  does  not  re- 
quire the  aid  of  a  Paganini.  Besides,  if 
the  relative  pitch  of  tlie  heavy,  or  em- 
phatic syllables,  and  their  inflections,  are 
given,  the  light,  or  unemphatic  syllables 
will  naturally  take  their  proper  degrees  of 
elevation. 

Time. — Time  is  the  measure  of  sounds 
in  regard  to  their  duration. 

Time,  in  song,  and  instrumental  music, 
is  divided  into  equal  measures  by  rhyth- 
mical pulsation— in  other  words,  by  a 
periodical  return  of  similar  accents.*  In 
graphic  music,  these  measures  are  ren- 
dered conspicuous  to  the  eye  by  vertical 
bars,  as  in  the  following  line  of  poetry : 

I  Hail  to  the  j  chief  who  in  |  triumph  ad-  |  vances,  | 

In  speech  there  is  also  a  return  of  simi- 
lar accents ;  but  they  do  not  always  occur 
at  regular  intervals  of  time.  Hence  the 
rhythm  of  speech,  like  its  melody,  is  more 
or  less  irregular. 

The  time  of  a  note,  or  syllable,  is  called 
quantity.  The  time  of  a  rest  is  also  called 
quantity,  because  rests,  as  well  as  notes, 
are  a  constituent  of  rhythm.  Hence  the 
characters  used  for  the  expression  of  quan- 
tity are  either  of  sound  or  silence.  The 
former  are  called  notes  ;  the  latter,  rests. 

There  are  two  general  modes  of  time — 
common  and  triple.  In  common  time 
each  measure  is  divisible  by  2 ;  in  triple 
time  each  measure  is  divisible  by  3. 

There  are  several  varieties  of  each  of 
these  modes  of  time.  When  a  piece  is  in 
common  time,  and  each  measure  contains 
two  quavers,  or  their  equivalent,  the 
figures  f  are  prefixed  to  the  words,  or  the 
music  ;  when  each  measure  contains  two 
crotchets,  the  figures  f  are  prefixed  ;  and 
when  each  measure  contains  four  crotchets, 
a  capital  C,  or  the  figures  ^  are  prefixed. 
When  a  piece  is  in  triple  time,  and  each 
measure  contains  three  quavers,  the  figures 
f  are  prefixed  to  the  words,  or  the  music  ; 
when  each  measure  contains  three  crotchets, 
the  figures  ^  are  prefixed  ;  and  when  each 
measure  contains  six  quavers,  the  figures 
f-  are  prefixed  to  the  words,  or  the  mvisic. 
The  upper  figure,  in  each  of  these  cases, 

*  It  is  rhythmetical  pulsation  which  enables 
a  band  of  musicians  to  perform  in  concert.  It 
is  this  also  which  enables  a  company  of  soldiers 
to  march  synchronously,  and  which  governs  the 
movements  of  the  feet  in  dancing. 
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shows  how  many  notes  of  a  certain  de- 
scription there  are  in  each  measure  ;  and 
the  lower  figure,  how  many  of  these  notes 
are  equal  in  value  to  a  semibreve. 

Movevient. — Movement  is  the  velocity 
with  which  a  sentence  is  read  or  sung,  or 
a  strain  of  instrumental  music  is  played. 

The  rate  of  movement  should  be  such 
as  the  sentiment  demands.  Solemn  dis- 
course requires  a  slow  movement ;  simple 
narrative,  a  medium  rate  of  utterance  ; 
animated  description,  as  well  as  all  lan- 
guage expressive  of  any  sudden  passion, 
as  joy,  anger,  &c.,  a  movement  more  or 
less  rapid,  according  to  the  intensity  of 
emotion.  In  the  science  of  music,  various 
terms  have  been  employed  to  denote  the 
rate  of  movement,  the  principal  of  which 
are  the  following : 

Adagio  very  slow,  the  slowest  time. 

Largo  slow  time. 

Zarghetto slow,  but  not  so  slow  as  largo. 

Andante    . .  medium  time. 

Andantino  ...  a  little  quicker  than  andante. 

Allegretto rather  quick,  but  not  so  quick  as 

allegro. 

Allegro    . .  quick  time. 

Presto very  quick. 

Prestissimo  . .  as  quick  as  possible. 

Adagio,  andante,  and  allegro,  are  the 
three  chief  divisions  of  time  ;  the  other 
terms  mark  the  intermediate  degrees. 

In  addition  to  the  foregoing  terms, 
which  mark  the  movement,  there  are 
others,  which  indicate  the  style  of  per- 
formance.     Some  of  these  are  as  follows  : 

Affdxwso   ..  affectionate — a  soft   and  delicate 

style  of  performance. 
JBrillante  ..  shining,   sparkling— a   gay,    showy 

style. 
Furioso     . .  fierce,  mad — a  vehement  style. 
Spiritoso  . .  spirited — a  spirited  style. 

Sometimes  these  terms  are  used  in  con- 
nection with  those  which  express  the  rate 
of  movement,  thus : 

Allegro  con  spirito,  quick  with  spirit — in  a  quick 
and  spirited  manner. 

The  rate  of  movement  is  not  definitely 
marked  by  the  terms  Adagio,  Largo, 
Larghetto,  &c. ;  it  may,  however,  be  de- 
signated with  precision  by  means  of  the 
metronome  of  Maelzel.  This  instrument 
has  a  graduated  pendulum,  to  which  is 
attached  a  sliding  weight.  The  higher 
this  weight  is  moved  upon  the  pendulum, 
tlie  slower  are  its  vibrations  ;  and  the  con- 
trary.    When   the   weight  corresponds  to 


the  number  50,  the  vibrations  of  the  pen- 
dulum are  the  slowest ;  when  it  corre- 
sponds to  160  they  are  the  quickest.  All 
the  numbers  on  the  instrument  have  refe- 
rence to  a  minute  of  time.  Thus,  when 
the  weight  is  placed  at  50,  fifty  beats,  or 
ticks,  occur  in  a  miuute ;  when  at  CO, 
sixty  beats  in  a  minute ;  when  at  100,  one 
hundred  beats  in  a  minute,  &c.  The  en- 
graving below  represents  the  instrument 
in  action. 


In  reading,  as  a  general  rule,  the  thne 
should  be  marked  on  the  metronome  by 
whole  measures  —  in  other  words,  eacli 
measure  should  correspond  to  one  tick  of 
the  instrument. 

In  music,  it  is  most  convenient  to  mark 
the  time  on  the  metronome  in  adagios,  by 
quavers;  in  andantes,  by  crotchets;  in 
allegros,  by  minims  ;  and  in  prestos,  by 
whole  measures. 

(To  he  continmd.) 


MATHEMATICAL  PROBLEMS. 
1. 

In  a  plane  triangle  there  is  given  the  sum  of 
the  sides,  the  difference  of  the  angles  at  the 
base,  and  the  length  of  a  line  drawn  parallel  to 
the  base,  dividing  the  triangle  in  a  given  ratio, 
to  determine  the  triangle. 

2. 

Two  merchants  barter.  A.  has  cloth  worth 
14s.  a  yard,  but  in  barter  will  have  16s.  B.  has 
300  jackets,  worth  45s.  each,  but  in  barter  will 
have  oOs.  Now  how  much  must  B.  have  in 
ready  money  that  he  may  gain  10  per  cent.  1 
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PRACTICAL   LESSONS  IN  DRAW- 
ING. 

[Continued from  page  137.) 

2.  Second  Lesson. 

You  have  had  some  simple  exercises  in 
straight  lines,  and  as  these  have  been 
drawn  correctly,  and  you  appear  to  have 
overcome  all  the  little  difficulties  that 
beset  your  path  at  the  onset,  you  must 
now  commence  some  more  difficult 
subjects. 

Draw  a  perpendicular  line,  and  from 
the  lower  part  of  it  draw  a  horizontal 
line  from  right  to  left,  as  b  in  Fig.  5. 
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calculate  that  the  distance  of  the  second 
line  is  twice  the  depth  of  the  fore  part  of 
the  stone  (which  is  represented  in  Fig.  6), 
and  draw  a  very  faint  short  stroke  to  fix  the 
distance.  You  must  now  fix  the  place  to 
commence  the  second  line,  and  you  there- 
fore place  a  dot  at  about  the  same  depth 
as  the  fore  part  of  the  stone  towards  the 
right,  and  another  dot  at  about  one  and  a 
half  of  the  depth  from  the  right  of  the 
end  of  the  upper  line  ;  then  draw  a  line 
between  the  two  dots.  Join  the  ends  of 
these  two  lines  by  oblique  lines,  as  repre- 
sented in  the  figure  above,  and  proceeding 
in  the  same  manner  to  place  dots  upon 
the  paper  for  the  other  parts,  draw  the 
short  perpendicular  lines  and  the  oblique 
and  horizontal  lines.  The  figure  is  now 
complete  in  outline,  and  you  must  there- 
fore finish  it  by  the  addition  of  a  few 
strokes  and  dots,  as  shown  in  the  figure. 

To  form  the  outline  of  the  figure,  use 
F  pencil,  and  an  H  B  to  fill  in  the  other 
strokes. 

Here  is  another  figure  that  you  must 


Fi-.  5. 

Draw  four  horizontal  lines,  and  then 
join  their  extremities  by  four  perpen- 
dicular lines  as  in  a  Fig.  5.  This  will 
represent  a  block  of  w'ood  (called  a  cube  in 
geometry),  having  six  faces,  and  eight 
corners  or  angles,  like  a  die. 

When  we  arrive  at  our  lessons  upon 
angles  and  geometrical  figures,  you  will 
be  better  able  to  understand  the  true 
meaning  of  many  of  the  terms  used  in 
drawing;  but  until  then,  it  will  be  better 
for  you  to  acqviire  freedom  in  the  use  of 
your  pencil  and  precision  in  drawing,  and 
this  can  only  be  accomplished  by  practice 
and  attention  to  the  directions  we  have 
given  already. 

Here    is    another    geometrical    figure 
which  you  are  requested  to  copy.     To  do 


Fig.  6. 


SO  correctly,  begin  by  making   two  dots 
and  then  forming  the  upper   line ;   then 
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practice  frequently,  because  it  will  give 
you  a  fair  knowledge  of  the  combination 
of  form  and  proportion,  and  will  school 
your  eyes  to  the  perspective  of  solids.  In 
this,  as  in  all  cases,  proceed  by  making 
dots  before  you  commence  drawing  your 
lines ;  and  we  merely  repeat  this  again, 
because  we  wish  our  pupils  to  understand 
most  distinctly  that  vo  line  should  be  drawn, 
until  the  length  of  it  has  been  marked  npon 
the  paper  by  dots.  Having  said  this  much, 
and  referred  the  pupil  to  our  directions  at 
page  136,  we  shall  not  consider  it  neces- 
sary to  mention  the  subject  again.  When 
you  have  drawn  the  upper  horizontal  line 
of  a  in  Fig.  7,  draw  a  perpendicular  line 
from  each  end  of  it,  and  let  each  of  these 
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lines  be  one  and  a  half  the  length  of  the 
horizontal  line  ;  then  unite  the  two  lower 
ends  of  the  perpendicular  lines.  Now 
draw  a  faint  horizontal  line  along  the  base 
of  a,  and  at  about  half  the  height  of  the 
oblong  a  place  a  dot  on  the  faint  horizon- 
tal line,  and  another  dot  at  rather  more 
than  a  third  of  the  length  of  the  dot  just 
placed  upon  the  line  from  the  left  lower 
angle  of  the  oblong.  You  must  then 
place  a  dot  at  about  half  the  length  of  the 
above  distance  above  the  horizontal  line 
and  the  same  distance  from  the  second  dot 
as  the  width  of  the  base  of  a.  From  these 
several  dots,  draw  oblique  lines,  as  in  6, 
Fig.  7,  and  joii;  them  by  other  lines,  as 
shown  in  the  figure.  You  must  now  draw 
other  short  lines  from  the  oblique  ones  to 
the  face  of  the  oblong,  and  finish  the 
figure  by  a  few  short  strokes  at  the  base, 
as  shown  in  the  above  figure. 

It  is  required  to  represent  the  two  sides 
of  a  pyramid.     Draw  two  faint  horizontal 


lines  h  c,  and  another  one  a,  perpendicu- 
lar to  them,  then  draw  a  line  from  c  to  h, 
commencing  at  the  place  where  a  cuts  c  ; 
then  draw  another  line  from  c  to  6  one 
third  lo'.iger  than  the  line  on  the  right  of 
a,  commencing  at  the  point  of  junction 
between  a  and  c.  Place  a  dot  on  the  left 
of  the  perpendicular  line  a  at  nearly  the 
same  distance  from  it,  as  the  space  between 
the  lines  h  and  c  and  twice  the  length  of 
the  oblique  line  on  the  right  of  its  base, 
between  the  lines  h  c.  From  this  point  or 
dot,  draw  lines  to  meet  those  drawn  before, 
and  the  figure  will  be  complete. 

Draw  a  horizontal  line,  a  b,  and  then 
draw  a  perpendicular  line,  c  d,  across  it, 
as  in  Fig.  9. 

You  will  have  formed  four  right  angles 
u  e  c,   c  e  h,    bed,   d  e  a;   but  we  are  not 


going  to  study  angles  now ;  that  is  not  our 
object.  We  wish  you  to  notice  our  remarks 
and   practice  the   figure  ;   then  when  you 
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Fig.  9. 
can  draw  this  well,  you  should  draw  the 
lines  in  different  directions  so  that  c  may 
be  brought  nearer  to  b,  and  d  to  a;  by 
this  means  you  will  form  various  kinds  of 
angles. 

(To  be  continv£d.) 


THE   GOLDEN    PEACOCK. 

A  STORY  OF  KING  ARTHUR. 

-what  resounds 


lu  fable  or  romance  of  Uther's  sou." 

Milton. 

The  solemn  ceremonial  was  finished, 
and  the  two  faithful  and  valorous  de- 
fenders of  Britain  against  the  Saxons— 
the  brothers  who  had  successively  headed 
the  British  tribes  as  Pendragon,  or  elected 
emperor — Ambrosius  and  Uther,  lay  side 
by  side  in  death,  under  that  newly-erected 
altar  of  stones  on  the  great  plain  of  Ambry, 
since  known  as  Sarum  or  Salisbury. 
November's  troubled  moonlight  fell  briefly 
and  fitfully  over  the  valley  of  Avon  and 
the  camp  of  the  British  host,  assembled 
to  bring,  with  all  honour,  the  remains 
of  their  king  Uther  to  Stonehenge  for 
burial. 

The  vast  circles  and  avenues  of  stone 
now  reared  themselves  in  ghostly  darkness 
and  stillness  around  the  departed  chiefs. 
A  fall  of  snow,  the  first  of  the  autumn 
of  the  year  500,  had  partially  robed  in 
white  those  great  and  regular  masses 
of  Druidical  and  sepulchral  stones,  and 
had  fitly  shrouded  the  altars  that,  before 
the  introduction  of  Christianity,  had  been 
stained  by  the  cruel  human  sacrifices  of 
the  mingled  worship  of  the  serpent  and 
the  sun.      Snow-shrouded  also  were  the 
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sepulchral  monuments  reared  over  the 
place  where  Hengist  and  his  Saxons 
treacherously  slew  three  hundred  warriors 
of  the  best  blood  of  Britain  during  a 
friendly  conference. 

"  Awful  memories  are  here,"  whispered 
Igerna,  the  widowed  queen  of  Britain,  to 
the  youth  on  whose  arm  she  leaned,  as 
they  stood  beside  the  grave  and  within 
the  altar-tomb  of  Ambrosius  and  Uther. 
The  single  large  flat  stone  that  formed 
the  roof  rose  high  above  their  heads ; 
the  three  upright  stones  that  supported 
it  formed  three  solid  walls,  and  there  was 
the  space  of  a  small  apartment  within  the 
enclosure.  On  the  ground,  in  the  centre, 
lay  the  two  stones  that  covered  the  remains 
of  the  brother  chiefs.  On  one  of  these 
now  rested  Igerna,  muffled  in  black  from 
head  to  foot,  trembling  with  awe,  and  fear, 
and  sorrow. 

"What  do  we  not  owe  to  Christianity," 
said  Igerna,  *'  if  only  for  its  abolition 
of  human  sacrifices  ?  O,  the  horrors  of 
idolatry !  O,  that  my  son  would  become 
the  champion  of  the  Cross  in  Britain." 

"  Mother,  I  will,— I  will  defend  all  that 
is  good,  and  hate  and  oppose  all  that 
is  evil.  I  will  build  up  the  churches,  and 
keep  down  the  priests;" — the  last  clause 
he  spoke  to  himself. 

"  For  thy  father's  sake  and  his  noble 
brother's,  act  thy  part  nobly  as  prince 
of  the  Silures,  as  heir  to  Britain.  This 
solemn  place  should  teach  thee  religion 
and  patriotism  ;  for  all  around  us  lie 
martyrs  to  our  country  and  to  the 
faith  of  Christ.  Dear  son,  I  fear  to 
lose  thee,  as  I  have  lost  thy  father ; 
but  I  am  a  weak  woman,  and  can  only 
sit  at  home  and  weep,  and  pray,  and  suffer. 
"Well,  your  duty  lies  elsewhere.  It  must 
be  so.  My  comfort  is,  you  Icnow  your 
duty.  Britain  will  not  want  a  leader  for 
her  tribes  against  this  bold,  this  terrible  foe, 
— this  Cerdic,  that  is  day  by  day  encroach- 
ing on  our  territories." 

Her  inquiring  tone  was  answered  by  the 
youth  in  emphatic  word  and  gesture. 
He  struck  the  sword,  that  he  carried  bare 
in  his  right  hand,  on  the  round  shield  that 
rested  on  his  left  arm,  and  the  ringing 
sound  carried  assurance  of  heroic  deter- 
mination to  the  heart  of  the  mother.  "  My 
father's  sword  and  shield  shall  never  be 
disgraced   by  me !     But  call  me  hence- 


forth, mother,  king  of  Cornwall  only  ;  for 
that  is  my  birthright,  and  I  will  hold  it 
whoever  gainsays;  but  this  symbol," 
striking  the  boss  on  the  centre  of  the 
shield,  which  depicted  a  dragon's  head, 
"  is  not  for  me  until  I  have  fairly  won  it 
for  myself.  I  will  be  Pendragon  in  mj' 
own  right, — I  will  drive  these  Saxons  forth 
of  the  land,  and  then  the  British  chiefs, 
if  they  will,  may  elect  me  for  their  head, 
as  they  did  my  father." 

"  Ah,  my  son,  to  drive  the  Saxons  out 
were  a  task  beyond  human  power.  It  is 
fifty  years  since  they  first  landed  in  Kent, 
and  the  Saxon  kingdom  of  Kent  stands 
firm.  The  sons  of  Hengist  were  surely 
slain  by  thy  father  at  Verulam,  but  hosts 
of  formidable  warriors  remain  behind,  aiad 
still  they  come  from  over  sea,  like  a 
plague  of  locusts  to  eat  up  the  land. 
Their  numbers  no  man  can  count ;  and 
Ella  has  set  up  his  kingdom  of  the  Soutli 
Saxons.  And  now  this  dread  Cerdic  has 
taken  the  Isle  of  Wight  and  the  parts  that 
adjoin  Ella's  kingdom  westward ;  so  he  is 
on  our  very  borders, — and  O  !  for  dear 
life's  sake,  and  for  our  blessed  Redeemer's 
sake,  be  strong  against  him." 

"  Fear  not,  dear  mother,  fear  not ;  I 
see  the  danger  is  imminent,  but  I  will 
guard  you  well,  and  my  dear  home  and 
kingdom." 

"  Your  father's  spirit  will  be  with 
you,  and  the  God  of  battles  will  protect 
you,"  said  Igerna.  **  One  word  more 
in  this  solemn  spot.  You  know  your 
father  was  a  descendant  of  a  Roman  Em- 
peror, Constantine,  and  I  am  a  Pict. 
Preserve  your  dignity,  therefore,  with  the 
Romans,  and  as  to  the  Picts, — when  I  am 
laid  by  your  father's  side  beneath  this 
stone,  remember  to  protect  and  assist  my 
kindred  of  the  northern  tribes  against 
their  cruel  invaders,  the  Scots,  who  are 
pressing  on  in  the  north  from  the  island  of 
Scotia,  to  seize  the  kingdom  of  the  Picts, 
as  Cerdic  the  Saxon  presses  on  to  seize 
your  kingdom,  here  in  the  west  and 
south." 

"  I  wi'xl  remember,"  said  Arthur.  *'And 
now,  mother.  Merlin  tells  me  that  Lotho, 
king  of  Strathclyde,  husband  of  my  father's 
sister,  Anna,  desires  to  succeed  to  my 
birthright,  saying  that  the  brother  of  my 
father,  being  of  maturer  age,  should  be 
preferred    before    me,    that    being    most 


174 


THE  GOLDEN  PEACOCK. 


consistent  witli  established  usage  among 
the  people  of  the  west  and  north." 

"It  is  so,  Arthur;  I  cannot  gainsay  it. 
Fifteen  years  have  not  gone  by  since  thou 
lay  a  sweet  infant  in  these  happy  arms, 
that  clasped  thee  with  continual  love,  my 
first  and  only  child.  Thou  art  too  young 
for  tliy  inheritance,  says  Lotho,  and  he  is 
counted  wise.  His  word  has  weight.  Lotho's 
son,  Mordred,*  is  thy  friend ;  he  is  to  thee 
a  brother,  brought  up  with  thee,  taught 
with  thee,  of  thine  own  age,  and,  as  1 
think,  thy  equal  in  ambition,  if  not  in 
merit.  What  says  Mordred  to  his  father's 
claim  ? " 

"  Mother,  Mordred  would  defend  me 
and  mine.  I  love  him  next  to  thee  and 
my  father's  memory.  He  shall  dwell  with 
me,  and  fight  with  me,  and  reign  with  me. 
Let  us  talk  no  more  here,  dear  mother ; 
you  are  cold,  and  ill.  Let  us  return  to  the 
camp,  I  implore  you." 

"  I  cannot  tear  myself  from  this  dear 
tomb, — O  that  I  could  stay  here  for  ever- 
more.    My  life,  my  happiness,  is  here." 

She  sank  down  on  her  knees,  and  pressed 
lier  forehead  and  lips  to  the  icy  stone, 
calling  aloud  on  the  name  of  Uther.  A 
guard  of  British  soldiers,  on  a  summons 
from  Arthur,  issued  from  a  shadowy 
cromlech  near,  bearing  a  hand-litter, 
sr.rrounded  by  thick  black  curtains.  In  this 
the  mourning  widow  was  placed  with  care- 
ful solicitude  by  her  affectionate  son,  and 
she  was  borne  away  to  the  British  camp. 

Arthur  shortly  returned  with  his  mother 
to  his  birthplace  and  home,  the  Castle  of 
Tintagel,  in  Cornwall.  There  rallied 
around  him  the  chiefs  of  his  tribe,  the 
Silures,  and  he  selected  the  men  who 
appeared  to  him  brave  and  wise,  and 
formed  them  into  a  company,  for  which 
a  ''  Round  Table  "  was  always  kept  covered 
in  his  hall  and  council  chamber.  The 
symbol  of  this  martial  company  was  a 
peacock,  and  at  every  feast  they  held,  a 
peacock  was  roasted  and  served  up  as  the 
principal  dish.  A  golden  peacock  was 
also  set  on  the  centre  of  the  table,  and, 
after  the  repast,  every  warrior  stood  up  and 
renewed  the  "Oath  of  the  Peacock."     In 


*  Mordred,  or  Medrod,  for  the  name  is  spelled 
In  several  ways,  is  commonly  stated  to  have 
been  the  nephew  of  King  Arthur,  but  I  here  fol- 
low the  authority  of  the  old  historian  Speed. — 
M.B. 


this  oath  they  vowed  to  war  to  the  death 
against  paganism  and  the  Saxon  invaders 
of  their  land,  and  to  root  them  out,  to  pay 
tribute  for  Britain  to  no  nation,  to  raise 
up  the  Christian  church,  to  stand  man- 
fully by  each  other,  with  true  and  earnest 
minds,  and  to  live  and  die  for  the  good 
of  their  land,  the  rights  of  King  Arthur, 
and  the  glory  of  God.  The  fame  of  this 
order  spread  abroad,  and  soon  admission 
was  not  confined  to  the  Silures,  for  the  best 
men  of  every  tribe  in  Britain  were  glad 
to  enter  the  order,  until  the  Hound  Tables 
of  the  warriors  were  so  many,  tliat  the 
broad  castle  of  Tintagel  could  not  hold 
them.  And  the  chiefest  man  of  them  all, 
after  Arthur,  was  Mordred,  the  son  of  his 
uncle  Lotho.  Mordred  had  gained  much 
influence  over  Arthur,  for  they  had  been 
brought  up  together,  trained  together  in 
arms,  and  Mordred's  gentle  and  respect- 
ful attentions  were  unremitting.  Never 
did  Arthur  meet  opposition  from  Mordred, 
nevei  did  Mordred  give  him  counsel  that 
he  liked  not.  Consummate  tact  enabled 
Mordred  to  keep  clear  of  the  rocks  and 
whirlpools  in  that  character  which  was  to 
his  as  a  fair,  wide,  and  open  sea,  to  the 
deep,  deep,  and  chilly  well,  dug  down  in 
the  darkness  of  the  earth.  There  were 
times  when  Arthur  saw,  but  would  not 
believe  he  saw,  the  cold  selfishness  of 
Mordred's  disposition.  Always  himself 
open,  generous,  and  unsuspicious,  he 
delighted  to  heap  benefits  on  his  relative, 
and  to  display  an  uncommon  friendship 
for  him.  But  the  basest  ingratitude 
lurked  in  the  soul  of  Mordred.  His  heart 
was  cold  to  Arthur  as  the  mountain  snows ; 
he  envied  his  good  qualities,  and  his  suc- 
cesses, and  was  secretly  plotting  to  over- 
throw him.  The  young  king  did  not 
begin  his  martial  career  with  idle  shows 
merely  ;  and  the  first  time  he  led  his  army 
against  the  Saxons  a  victory  was  gained, 
so  brilliant,  that  Cerdic,  the  Saxon  chief, 
became  aware  that  he  had  a  new  and  difini- 
cult,  enemy  to  contend  against.  Indeed 
the  genius  of  Arthur  in  military  affairs 
was  apparent  at  once  to  friend  and  foe. 
Energetic,  resolute,  inventive,  he  aston- 
ished gray-headed  soldiers,  who  found  an 
inexperienced  youth,  by  mere  intuition, 
plan  out  operations  of  attack  and  defence, 
on  a  large  or  a  small  scale,  with  a  facility 
and  certainty  of  success  truly  surprising. 
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He  saw  in  a  moment  the  points  of  advan- 
tage and  the  positions  of  danger,  and 
when  actually  out  in  the  war,  his  rapid 
vision  into  all  the  details  of  the  affair,  his 
self-reliance,  his  native  power  of  command, 
and  his  utter  fearlessness,  set  him  above 
all  compeers.  Mordred  was  always  with 
him,  in  the  tent  and  the  field,  quiet,  re- 
served, humble,  but  fretting  secretly. 
Often  to  himself  he  would  murmur,  "  Why 
do  I  thus  waste  my  time  in  playing  the 
foil  to  him?  I  am  a  fool.  Lotho,  my 
father,  should  have  torn  the  kingdom  out 
of  his  hand  while  he  was  a  weak,  unknown 
boy.  Now  Lotho  sleeps  the  eternal  sleep, 
and  I  am  left  to  bite  my  nails,  and  applaud 
my  cousin." 

A  second  victory  over  Cerdic  the 
Saxon  drew  closer  around  Arthur  all  the 
strength  and  power  of  Dumnonia  (Devon), 
Cornwall,  Cambria  (Wales),  Cumbria 
(Cumberland),  and  Strathclyde,  and  the 
whole  island  rejoiced  that  a  new  champion 
had  risen  to  save  them  from  the  Saxons. 
But  the  envy  of  Mordred  increased. 

One  day  a  wearied  horseman  stood  at 
the  castle  gate  of  Tintagel, — that  invincible 
stronghold,  which  had  become  the  head- 
quarters of  the  confederated  Britons.  He 
had  ridden  hard  night  and  day  to  bring  to 
King  Arthur  a  message  of  life  and  death 
from  Brude,  the  Pictish  king  of  the 
northern  tribes.  Brude,  the  Christian 
king  of  the  Picts,  greeted  King  Arthur, 
and  implored  him,  by  the  memory  of  his 
mother  (for  Igerna  slept  by  the  side  of 
Uther),  to  help  the  people  of  her  race  and 
kindred,  who  were  threatened  by  a  double 
invasion  of  the  Scots  and  Saxons.  The 
colony  of  Scots  from  the  island  of  lerne 
(Ireland),  which  Caerbry  Riada,  Prince  of 
Dalriada,  in  "Ulster,  had  founded  two  hun- 
dred and  fifty  years  before,  had  dwelt  im- 
disturbed  on  the  western  borders  of  the 
Pictish  kingdom  ;  but  now  Lorn,  Fergus, 
and  Angus,  the  sons  of  Erck,  Prince  of 
Dalriada,  were  landed  with  a  great  army 
of  Scots  on  the  Pictish  territories,  and 
Brude  implored  the  help  of  Arthur  and 
the  strong  men  of  the  west. 

Arthur  remembered  his  mother's  com- 
mands, and  was  soon  away  to  the  north, 
like  a  fiery  comet  with  his  blazing  train. 
There  was  a  battle  between  the  Picts  and 
the  Scots,  and  Arthur  achieved  another 
victory.     And  still  Mordred  was  ever  at 


his  right  hand,  gentle,  courteous,  and 
silver-tongued,  but  fretting  with  envy  and 
mortified  ambition.  "  For  who  spoke  of 
Mordred  ?  Who  blazoned  forth  his  name  ? 
What  bard  sang  of  his  exploits  ?  What 
kingdom  boasted  of  his  rule  ?  "  So  he  bit- 
terly questioned  himself,  and  repined  at 
fate.  Another  source  of  pain  was  now  to 
be  opened  for  him. 

The  king  of  the  Picts'  fair  daughter, 
Guinever,  filled  with  gratitude  for  the  ser- 
vices rendered  to  her  father,  and  to  the 
Pictish  kingdom,  wrought  with  her  ladies 
a  banner  displaying  a  golden  peacock, 
which  she  herself  presented,  with  graceful 
homage  to  him,  as  he  sat  in  his  tent,'  with 
Mordred  by  his  side.  King  Arthur  was 
enchanted  by  her  beauty,  and  still  more 
by  the  wise  and  earnest  words  that  she 
spake,  and,  turning  to  her  father  aside,  he 
said,  "  This  were  a  wife  worthy  to  be 
queen  of  Britain ;"  to  which  Brude  gravely 
and  firmly  rejoined,  *'  She  is  worthy  of 
that  honour,  but  I  do  not  covet  it  for  her." 

"What  sayst  thou,  Mordred?"  said 
Arthur,  turning  pleasantly  toward  him. 
Mordred  was  confused.  "  Say — my  lord 
king,"  he  repeated,  and  his  colour  rose ; 
but  Arthur  clapped  him  on  the  shoulder 
with  a  kindly  laugh,  and  told  him,  if  he 
were  smitten  with  love  of  the  lady,  to 
m^ake  speed  to  woo,  for  else  he  prophesied 
Guinever  would  be  queen  of  Britain.  And 
Mordred  did  make  speed,  for  he  sought 
the  lady,  and  with  his  utmost  blandish- 
ments pressed  her  to  accept  his  hand ;  but 
he  was  refused,  and  presently  after  Arthur 
was  accepted.  Then,  Mordred,  how  bitter 
was  thy  hatred  to  both  !  But  he  concealed 
his  venomous  nature,  and  Guinever  tried 
to  esteem  him  because  he  was  dear  to 
Arthur. 

One  more  cause  of  bitterness  yet  re- 
mained. Arthur  returned  with  his  bride 
to  Cornwall,  and  was  elected  Pendragon, 
supreme  king  of  the  British  princes. 

And  now  began  Mordred  to  bring  his 
envy  and  hatred  into  visible  action.  He 
first  secretly  leagued  with  Cerdic,  the 
prime  enemy  of  Arthur  ;  but  this  was  dis- 
covered through  the  watchfulness  of  Gui. 
never,  who  suspected  deception  in  him. 
A  Saxon,  disguised  as  a  British  armourer, 
was  found  to  have  been  introduced  by  the 
traitor  into  the  castle  of  Tintagel — a  dis- 
covery that  led  to  the  hasty  execution  of 
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the  Saxon  spy,  and  the  banishment  of 
Mordred. 

Some  months  passed,  and  Arthur  had 
achieved  his  sixth  victory.  The  heralds 
were  ranged  by  the  gateway  of  Tintagel, 
the  knights  of  the  Round  Table  were  as- 
sembled in  the  court.  Alike  were  they  in 
magnificence,  and  proud  of  equality  in 
valour  and  honourable  fame.  And  there 
was  a  goodly  gathering  of  British  soldiers 
around  the  outskirts  of  the  courtyard,  gaz- 
ing with  curiosity,  admiration,  and  pride. 

The  heralds'  trumpets  blew  high  notes 
of  welcoming  as  Arthur  rode  into  the 
gateway.  But  who  is  this  that  presents 
himself,  bending  low  in  homage,  and,  as  it 
seems,  in  deep  humility,  before  the  tri- 
umphant   hero?      It  is   Mordred,   bare- 


headed, alone,  casting  himself  on  the 
generosity  and  magnanimity  of  the  man 
he  has  so  deeply  injured ;  and  well  he 
knows  that  in  so  doing  he  takes  a  sure  path 
to  the  noble  heart  of  the  hero. 

Arthur  recognised  him  in  a  moment, 
and  his  feelings,  ever  quick  and  ardent, 
brimmed  up  at  first  with  indignation 
mixed  with  wounded  affection  and  pity  for 
his  fallen  state. 

"What  seek  you  from  me?"  he  said, 
reining  \ip  his  horse. 

"  A  private  conference,  for  the  sake  of 
our  past  friendship  and  our  family  honour." 

"  No  private  conference  with  a  traitor," 
said  Arthur,  loudly ;  "  knights,  arrest 
him." 

''Hold!"  exclaimed  Mordred,  also 
loudly,  "  I  rest  my  fate  on  the  mercy  of 
King  Arthur,  and  the  goodness  of  Queen 
Guinever.  SuiFer  me  to  live,  and  I  will 
serve  you  and  Britain  faithfully  hence- 
forward.  I  solemnly  swear  it,  by  the 
golden  peacock." 

"  Forward,  then,  to  the  Queen,"  said 
Arthur, 

(7V»  be  vontinucd.f 
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{Continued  from  page  14S.1 

The  Sixteenth  Day. — In  1849,  Car- 
dinal Mezzofanti,  who  was  considered  as  a 
most  extraordinary  linguist,  died  at  the 
age  of  79. 

The  Seventeenth  Day  is  dedicated 
to  St.  Patrick,  the  tutelary  saint  of  the 
Irish,  who  wear  a  bunch  of  trefoil,  or 
shamrock,  upon  this  day.  Biographers  do 
not  agree  with  respect  to  the  date  and 
place  of  birth  of  Ireland's  saint,  Usher 
and  Tillemont  stating  that  he  was  born  in 
the  year  372,  while  Moore,  in  his  "  His- 
tory of  Ireland,"*  states  that  he  was  born 
in  the  year  387.  The  same  discrepancy 
occurs  with  regard  to  the  date  of  his 
death,  Usher  fixing  it  on  the  17th  of 
Marcl),  493,  Tillemont  on  the  same  day  in 
455,  Nennius  in  464,  and  Moore  in  465. 
Most  biographers  maintain  that  St.  Patrick 
was  born  in  a  village  called  Bonaven  Taber- 
nise,  supposed  to  be  the  town  of  Kilpatrick, 
at  the  mouth  of  the  Clyde,  between  Dum- 
barton and  Glasgow  ;  but  Mr.  Moore  states 
that  the  saint  was  born  in  the  neighbourhood 
of  Boulogne,  in  the  ancient  Armoric  Bri- 
tain, and  that  the  Irish  monarch,  Nial  of  the 
Nine  Hostages,  having  ravaged  some  of 
the  maritime  districts  of  Gaul  in  the  year 
403,  St.  Patrick  was  taken  prisoner  and 
carried  to  Ireland,  where  he  was  sold  to  a 
person  residing  in  Antrim,  who  employed 
him  to  tend  sheep.  Having  continued  in 
this  place  for  six  years,  he  made  his  escape 
in  a  vessel  bound  for  Gaul,  and  afterwards 
entered  a  monastery  at  Tours.  It  is  said 
that  he  constantly  dreamed  that  he  was 
invited  to  return  to  Ireland  in  the  name  of 
its  people,  and  accordingly  he  set  sail  for 
that  purpose,  and  landed  at  Dublin  about 
the  year  422.  His  adventures  upon  land- 
ing; his  conversion  of  Dicho,  a  pagan 
chieftain ;  his  performance  of  divine  ser- 
vice in  a  barn  ;  his  celebration  of  Easter, 
by  lighting  the  paschal  fire  on  Easter-eve 
before  the  halls  of  Tara  ;  his  conversion 
of  multitudes  of  King  Logaire's  followers, 
and  the  destruction  of  the  great  Druidical 
god,  called  Crom  a  Cruach,  or  the  Head  of 
the  Sun,  in  the  Plain  of  Slaughter,  so 
called    from  the  human   sacrifices  which 

•  Vol  I.,  pp.  203—226. 


were  ofllered  to  the  idol  ;  are  all  points  of 
interest  in  the  life  of  this  saint  that  we 
might  dwell  upon,  did  not  our  limited 
space  forbid  it.  St.  Patrick  erected  several 
rude  Christian  churches,  and  occupied  the 
see  of  Armagh,  which  was  founded  to 
organise  his  new  system. 

The  origin  of  tlie  Irish  wearing  the 
shamrock  on  this  day  is  said  to  be  from 
St.  Patrick  having  used  some  of  this  plant 
as  an  illustration  of  the  Trinity,  when  he 
was  endeavouring  to  convert  the  Irish, 
after  his  second  landing  in  422. 

On  this  day,  in  1640,  died  Philip  Mas- 
singer,  the  celebrated  dramatic  writer, 
author  of  "  The  Bondman,"  "  The  Duke 
of  Milan,"  "A  New  Way  to  Pay  Old 
Debts,"  &c.,  aged  fifty- six  years.  In  1715 
died  Gilbert  Burnet,  Bishop  of  Salisbury, 
author  of  the  '*  History  of  the  Reforma- 
tion," "Bishop  Burnet's  History  of  his 
own  Time,"  &c.,  aged  72  years. 

The  Eighteenth  Day.  —  In  1745, 
died  Sir  Robert  Walpole,  Earl  of  Orford, 
in  the  69th  year  of  his  age  ;  in  1768,  died 
Lawrence  Sterne,  aged  fifty-four  years, 
the  celebrated  author  of  the  "  Sentimental 
Journey,"  '' Tristram  Shandy,"  &c.  ;  and 
in  1812,  died  John  Home  Tooke,  in  the 
77th  year  of  his  age,  the  celebrated  author 
of  the  "  Diversions  of  Purley,"  and  many- 
other  miscellaneous  works. 

The  Nineteenth  Day. — In  1532,  died 
Lord  John  Bourcliier  Berners,  known  as 
the  translator  of  "  Froissart's  Chronicles," 
besides  many  Spanish,  Italian,  and  French 
novels. 

The  Twentieth  Day,  in  this  year, 
is  called  Palm  Sunday,  or  the  Sunday 
before  Easter ;  so  named,  because  on  that 
day  it  was  customary  to  tarry  boughs  of 
palm-trees  in  procession,  in  commemora- 
tion of  our  Saviour's  riding  into  Jeru- 
salem, when  the  multitude  spread  their 
garments,  &c. ;  *'  others  cut  down  branches 
from  the  trees  and  strewed  them  in  the 
way."*  The  ceremony  of  carrying  palms 
on  Palm-Sunday  was  retained  in  England 
until  the  reign  of  Edward  VI. ;  and  even 
now  we  see  many  people  bearing  branches 
of  palm  on  that  day,  but  they  have  to  go 
some  distance  to  procure  them.  This  day 
is  strictly  kept  by  the  Latins  at  Jerusalem, 
and  the   Russians  of  the  Greek   church. 

*  St.  Matthew  xxi.  8. 
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The   eve    of  the    day   is    celebrated   with 
peculiar  ceremonials  at  Rome. 

In  1727,  died  Sir  Isaac  Newton,  in  the 
eighty-fifth  year  of  his  age,  one  of  the 
most  illustrious  philosophers  and  mathe- 
maticians yet  known.  Pope's  epitaph 
upon  this  extraordinary  man  was  as  fol- 
lows : — 

"Nature,  and  Nature's  laws,  lay  hid  in  night, 
God  said,  "Zef  Newton  be,  and,  tJiere  was  light.'* 

The  Twenty-First  Day. — In  1556, 
Archbishop  Thomas  Cranmer  was  burnt 
by  order  of  Queen  Mary,  after  having 
recanted  his  faith  in  the  vain  hope  of  sav- 
ing his  life. 

The  Twenty-Second  Day. — In  1832, 
Johann  Wolfgang  Von  Goethe  died,  in  the 
eighty-third  year  of  his  age.  As  a  poet 
he  is  well  known  and  justly  appreciated, 
for  who  that  has  read  his  "  Faust, " 
or  "  West-Eastern  Divan,"  can  ever  forget 
the  masterly  hand  that  wrote  them  ?  He 
remarked  that  "it  is  with  science  as  with 
one  that  rises  early;  in  twilight  he  beholds 
the  morning  red,  then  impatiently  looks 
for  the  sun,  and  when  it  appears  he  is 
blinded." 

The  Twenty-Third  Day.— In  1638, 
Frederick  Ruysch,  a  celebrated  anatomist, 
was  burnt  at  the  Hague ;  and  in  1819, 
Augustus  Friedrich  Ferdinand  Von  Kotze- 
bue,  the  dramatic  author,  was  assassi- 
nated by  a  political  enthusiast  named 
Sand. 

The  Twenty-Fourth  Day. — In  1603, 
Queen  Elizabeth  died,  in  the  seventieth 
year  of  her  age,  and  the  forty-fifth  year  of 
her  reign. 

The  Twenty-Fifth  Day  in  the  pre- 
sent year  is  Good  Friday,  being  the  day 
that  is  held  in  commemoration  of  our 
Saviour's  crucifixion.  The  oldest  title 
given  to  this  day  is  Holy  Friday,  or  the 
Friday  in  Holy  week ;  the  term  Good 
being  used  to  express  the  many  blessings 
that  have  accrued  therefrom.  Anciently 
there  was  a  Popish  ceremony  practised  in 
England  of  creeping  to  the  cross  ;  and  it 
was  customary  for  the  kings  of  England 
to  hallow  rings  upon  this  day,  as  a  charm 
against  epilepsy  and  cramps ;  consequently 
we  find  that  these  rings  were  termed 
cramp-rings.  The  well-known  "hot  cross 
buns "  which  are  so  rigorously  called 
about  the  streets  early  in  the  morning  by 
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itinerant  venders  in  the  following  doggerel 
lines : 

"  One  a  penny  poker, 
Two  a  penny  tongs, 
Three  a  penny  shovel. 

Hot  cross  buns. 
Hot  cross  buns,  hot  cross  buns," 

are  supposed  to  have  originated  in  the 
desire  to  commemorate  the  Crucifixion  by 
marking  the  only  food  anciently  sanctioned 
with  the  sign  of  the  cross,  the  custom 
being  derived  from  the  eulogia,  or  conse- 
crated loaves  of  the  Greek  Church. 

This  day  is  also  known  as  the  Annuncia- 
tion Day  of  the  Virgin  Mary,  being  held  in 
remembrance  of  the  angel's  message 
(Luke  i.  26—36),  and  is  called  Lady-day, 
being,  moreover,  commonly  recognised  as 
Quarter-day  in  England,  or  the  day  when 
rents  become  due,  constables,  &c.,  deliver 
their  accounts,  and  overseers  are  ap . 
pointed. 

In  1688,  London  Charity  Schools  were 
first  instituted. 

The  Twenty-Sixth  Day.— In  1726, 
died  Sir  John  Vanbrugh,  a  celebrated 
architect  and  dramatic  writer ;  but  as  his 
writings  have  an  immoral  tendency,  they 
have  long  since  been  banished  from  most 
libraries.  Vanbrugh  designed  and  built 
Castle  Howard,  Blenheim,  and  several  other 
noble  structures.  In  1827  died  Ludwig 
Von  Beethoven,  the  celebrated  musical 
composer. 

The  Twenty-Seventh  Day  in  the 
present  year  is  Easter  Sunday,  the  day 
of  our  Saviour's  resurrection  from  the 
tomb.  The  observance  of  Easter  is  as 
ancient  as  the  time  of  the  Apostles  ;  but  as 
it  was  kept  upon  different  days  by  the 
Eastern  and  Western  churches,  the  Council 
of  Nice  (a.  d.  325),  directed  that  it  should 
be  held  on  the  Sunday  which  falls  next 
after  the  first  full  moon  following  the  21st 
of  March,  or  vernal  equinox. 

The  word  Easter  is  derived  from  the 
Anglo-Saxon  yst,  a  storm,  because  tem- 
pestuous weather  prevails  at  this  season. 

Many  curious  customs  observed  at 
Easter  are  still  retained  by  us ;  among 
others,  that  of  presenting  coloured  eggs  to 
our  friends  on  Easter  Monday. 

In  1699,  died  Edward  Stillingfleet, 
bishop  of  Worcester,  author  of  "  Origines 
Sacras  ;  or.  Rational  Account  of  the  Chris- 
tian  Faith   as   to   the   Truth  and  Divine 
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Authority  of  the  Scriptures,"  and  other 
works. 

The  Twenty-Eighth  Day. — In  1801, 
died  Sir  Ralph  Abercromby,  seven  days 
after  his  victory  at  Alexandria. 

The  Twenty-Ninth  Day. — In  1772, 
died  Emanuel  Swedenborg,  in  the  85th 
year  of  his  age,  author  of  **  Heaven  and 
Hell,"  and  many  theological  works. 

The  Thirtieth  Day.  In  1783,  died 
Dr.  William  Hunter,  aged  65  years.  He 
was  the  brother  of  the  celebrated  John 
Hunter,  and  author  of  some  important 
medical  works. 

The  Thirty-First  Day.— In  1732, 
Joseph  Haydn,  the  composer  of  "The 
Creation,"  was  born  at  Rohran,  about 
fifteen  leagues  from  Vienna. 

Heed  not  the  chill  winds  that  are  sweep- 
ing along  yon  lanes  and  fields,  making  the 
trees  bend  and  the  dust  fly  in  clouds,  but 
put  on  your  coat  and  let  us  take  a  ramble, 
and  you  will  soon  find 

"  How  many  a  thing  that  pretty  is,  delays 
The  wanderer's  steps  beneath  the  sun's  soft 
rays." 

Look  at  the  daffodil,  with  its  gay  flowers, 
shaking  out  its  strong  perfume  in  the  air  ; 
how  the  bright  yellow  petals  contrast  with 
its  green  leaves,  as  it  nods  to  the  breeze  ! 
Our  old  gardener  calls  it  a  daffy-down- 
dilly ;  some  persons  call  it  the  chalice 
flower,  and  you  will  often  find  it  men- 
tioned as  the  Lent-lily.  There  are  many 
kinds  of  this  plant;  among  them  you 
will  find  the  false  narcissus,  or  true  daffo- 
dil (Narcissus  pseudo  narcissus),  which, 
although  cultivated  in  our  gardens,  is 
generally  found  in  damp  situations,  such 
as  woods  and  marshy  land.  In  the 
language  of  flowers,  it  is  used  to  express 
delusive  hope.  Do  you  see  that  flower 
on  yon  mossy  bank  ?  It  is  the  poet's 
narcissus  (N.  poeticus),  used  to  express 
egotism.  Its  perfume  is  agreeable,  and 
when  it  flowers,  you  will  observe  its  pure 
white  petals  expanded  round  the  golden 
crown  in  the  centre.  But  here  we  are 
opposite  to  abed  of  flowers  that  are  almost 
so  confused,  we  can  scarcely  distinguish 
them.  Yet  there  is  the  crown  imperial. 
{Fritillaria  meleagris),  with  its  large  droop- 
ing bells,  symbolical  of  majesty  ;  and 
Chalcedonian  iris  (Iris  Susiana),  with  its 
striped  flowers.  Beyond  the  crown  im- 
perial  you   can   see   the   Florentine    iris 


(/.  Florentina),  the  symbol  of  eloquence ; 
and,  also,  the  snakes'  -  head  iris  (/. 
tuberosa),  with  its  dark  flowers,  forming  a 
beautiful  contrast  to  the  bright  and  golden 
celandine  {Ranunculus  ficaria),  with  its 
spotted  heart-shaped  leaves.  When  it  is 
going  to  rain,  the  celandine  closes  its 
blossoms,  and  does  not  very  speedily 
unfold  them  again.  There  is,  also,  the 
Van  Thol  tulip  (Tulipa  suavolens),  rearing 
its  red  and  yellow  streaked  cup  above  the 
bright  green  leaves  of  many  a  garden  pet. 
It  does  not  look  more  beautiful  in  the 
fields  of  Byzantium,  the  plains  of  Sharon, 
or  the  tulip  -  beds  of  the  Netherlands, 
where  they  are  seen 

"  Of  different  shapes  and  dyes, 
Bending  beneath  the  invisible  west  wind's 
sighs." 

Do  you  not  see  the 

"  Mezereon,  too, 
Though  leafless,  well-attired,  and  thick  beset 
With  blushing  leaves  investing  every  spray," 

courted  symbol  of  a  desire  to  please  ?  Then 
there  is  the  sponge  laurel  (Daphne  laureole), 
with  its  pale  yellowish  flowers,  hanging 
in  drooping  chisters  from  beneath  its  dark 
glossy  leaves.  And,  ah  !  there  is  the 
pretty  scorpion  senna  (Coronilla  emerus\ 
which  will  blossom  next  month  ;  the  nine- 
leaved  coronilla  (C  valentina) ;  the  seven- 
leaved  coronilla  (C.  glauca),  and  a  cluster 
of  gentle  hyacinths  {Hyacinthus  orientalis\ 

"that  weep 
All  night,  and  never  lift  an  eye  all  day  " — 

symbolical  of  game  and  play.  As  we 
gaze  aroiind  the  scene,  we  notice  the 
spring  sowbread  {Cyclamen  vernum) ;  the 
dogs'-tooth  violet  {Erythronium  dens  cants)  ,* 
the  Eastern  henbane  {Hyoscyamus  phy- 
saloides) ;  and  the  common  Bethlehem 
star  {Ornithogalum  umbellatum.) 

When  the  lovely  and  delicate  flowers  of 
the  almond-tree  {Amygdalus  communis)^ 
make  their  appearance,  the  agriculturist 
hails  them  with  delight,  although  it  is  an 
emblem  of  indiscretion.  For  what  says 
Dry  den  : 

"  Mark  well  the  flowering  almond  in  the  wood ; 
If  odorous  blooms  the  bearing  branches  load, 
The  glebe  will  answer  to  the  sylvan  reign. 
Great  heats  will  follow,  and  large  crops  of 

grain. 
But  if  a  wood  of  leaves  o'ershade  the  tree. 
Such,  and  so  barren,  will  the  harvest  be  ; 
In  vain  the  hand  shall  vex  the  threshing  floor, 
For  empty  straw  and  chaff  shall  be  thy  store." 
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On  you  old  wall  the  common  whitlow 
grass  (Draba  venia),  is  conspicuous  above 
the  low  green  moss,  and  its  small  white 
blossoms  breaks  the  monotonous  verdant 
line.  Close  at  hand  you  may  see  the 
shepherd's  purse  (Capsella  bursa  pastorls), 
which  most  of  us  knew  in  our  young  days 
as  pick-my-heart-out,  or  pick-purse.  It 
bears  many  names;  for  example,  St. 
James's -wort,  case -weed,  poor  man's 
parmacetic,  &c.  If  you  wander  along 
the  lanes,  and  search  the  shady  hedge- 
banks  you  will  find  a  small  green  flower, 
witli  a  musk-like  scent,  which  is  very 
perceptible  in  the  morning,  when  the  dew 
is  on  the  grass.  It  is  called  the  moschatel, 
or  gloryless  (Adoxa  moschatellina).  If 
you  note  down  the  flowers  of  the  month, 
j'ou  will  be  able  to  gather  the  sweet  violet 
{Viola  odorata),  and  the  dark  brown  or 
yellow  wallflower  {Cheiranthus  cheiri),  that 

"  To  me  more  pleasure  yields. 
Than  all  the  pomp  imperial  domes  display." 

We  must  not  forget  the  early  blooming 
Peristemon  {Peristemon  campanulata),  with 
its  elegant  purple  bells ;  the  common 
arum  {Arum  maculatum),  called  by  the 
million,  wake  robin,  cuckoo  pint,  lords  and 
ladies,  &c. ;  nor  the  dove's  foot  cranes- 
bill  {Geranium  moUe),  which  the  French 
call  pied  de  pigeon.  'Tis  a  pretty  flower, 
with  its  round  velvety  leaves,  and  deep 
rose-coloured  bells. 

Come  and  take  a  peep.  Look  through 
the  primrose  {Primula  vulgaris)  tufts,  on 
yonder  bank,  where  the  sky-blue  peri- 
winkle ( Vinca  major),  hangs  in  elegant 
wreaths,  or  climbs  the  aged  trees.  No 
wonder  it  is  regarded  as  an  emblem  of 
**  sweet  remembrances." 

Yonder  is  the  cornelian  cherry  {Cornus 
mascula) ;  the  dwarf  almond  {A.  nana); 
the  Japan  plum  {Prunus  Japonica) ;  the 
blackthorn  {P.  spinosa) ;  the  hazel  {Corylus 
avellana) ;  the  alder  {Almis  glutinosa) ; 
and  the  weeping  willow  {Salix  Babxjlonica.) 
We  had  nearly  overlooked 

"  The  coy  anemone  that  ne'er  uncloses 
Her  leaves  until  they're  blown  on  by  the  wind." 

but  their  bright  flowers  have  reminded  us 
of  our  apparent  negligence,  yet  amid  such 
a  variety  of  tree,  shrub,  and  flower,  we  are 
most  bewildered.  However,  here  is  the 
gay  poppy  anemone  {Anemone  coronaria)  ; 
the   wood    anemone     {A.   nemorosd) ;    the 


garden  anemone  {A.   hortensis) ;    and  the 
star  anemone  {A.  stellata). 

Hark !  that  is  the  song  of  the  blackbird 
{Merula  torquata)  ushering  in  Spring,  with 
its  gay  flowers,  and  he  is  joined  by  the 
ring-dove  {Columba  palumhus) ;  and  the 
magpie  {Pica  caudata.) 

What  a  variety  of  birds  are  around  us  ! 
and  many  of  them  different  from  those  we 
shall  see  or  have  seen  during  other  months. 
There  is  the  jay  {Garrtdus  glandarius) ;  the 
marsh  tit  {Parus  palusiris) ;  the  green 
woodpecker  {Picus  viridis) ;  the  jack-daw 
{Corvus monedula)  ;  the  pied  wagtail  {Mota- 
cilla  lotor) ;  the  wheat  -  ear  {Saxicola 
oenanthe)  ;  the  turkey-cock  {Meleagris 
gallopavo) ;  and  the  red  wing  {Turdus 
iliacus).  Epicures  regard  the  widgeon 
{Mareca  Penelope);  the  teal  {Querquedula 
crecca) ;  the  woodcock  {Scolopax  rusticola)  ; 
the  snipe  {S.  galUnago) ;  and  the  Jack 
snipe  {S.  gallinula),  with  great  interest. 
There  are  other  birds  abroad,  some  about 
to  take  their  departure  to  other  parts,  and 
others  just  arriving  among  us  ;  such  as 
the  hooded  crow  {Corvus  comix)  ;  the  turn- 
stone  {Strepsilas  collaris) ;  the  gannet 
{Sula  alba)  ;  the  merlin  {Falco  JEsalon) ; 
and  the  chiff'-chaff*  {Sylvia  liyppolais.) 

The  fish  of  the  month  are  the  pike 
(  Esox  lucius  )  ;  the  roach  ( Leuciscus 
rutilus)  ;  and  the  smelt  {Osmerus  eper- 
lanus)  ;  but  as  they  all  spawn  during  the 
month  they  are  not  fit  for  food. 

The  chief  insects  are  the  red  admiral 
butterfly  {Vanessa  Atalanta) ;  the  tortoise- 
shell  butterfly  {V.  tirticce) ;  the  peacock 
butterfly  {V.  lo) ;  and|  the  dotted  border- 
moth  {Lampetia  stictaria)  ;  the  orange 
under-wing  moth  {Brepha  Parthenias) ; 
the  oak  beauty  moth  {Biston  prodomarius) ; 
the  pill  beetle  {Byrrhus  Piluta)  ;  and  the 
22-spot  lady  bird  {Coccinella  22-punctata.) 

The  quadrupeds  of  the  month  are  the 
sneaking  dormouse  {Myoxus  avellanarius)  ; 
the  gambolling  squirrel  {Scitcrus  vulgaris) ; 
and  the  injured  hedgehog  {Erinaceus 
Europceus.) 

The  reptiles  are  the  loathsome  toad 
{Buffo  communis) ;  and  the  common  viper 
(  Vipera  communis.) 

At  this  period  of  the  year,  Nature  begins 
to  wear  a  reviving  aspect  after  the  severe 
reign  of  winter.  It  is  like  hope  to  the 
sorrowing  heart  after  the  first  stroke  of 
affliction. 
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CHAPTER  XVIII. 
GRAVITATION. — {Continued  from  page  158.) 
Preliminary  Ideas  of  Motions  of  Attraction. — Tlie  Earth  and  Falling  Bodies. — Laws  of  At- 
traction,  as  respects  Mass  and  Distance. — Nature    of  Weight. — Absolute    and    Specific 
Weight. — The  Plumb-Line. — Convergence  of  such  Lines  towards  the  Earth's  Ce7itre, — 
Action  of  Mountain  Masses. 

All  material  substances  exert  upon  each  other  an  attractive  force.  To  this  the 
designation  of  Gravity  or  Gravitation  has  been  given.  It  was  the  great  discovery  of 
Sir  Isaac  Newton,  that  the  same  force  which  produces  the  descent  of  a  stone  to  the 
ground  holds  together  the  planets  and  other  celestial  bodies. 

To  obtain  a  preliminary  idea  of  the  nature  and  operation  of  this  force,  let  us  suppose 
that  two  balls  of  equal  weight  be  placed  in  presence  of  each  other,  and  under  such  cir- 
cumstances that  no  extraneous  agency  supervenes  to  interfere  with  their  mutual  action. 
Under  these  circumstances,  all  the  phenomena  of  Nature  prove  that  the  tv>ro  balls  will 
commence  moving  toward  each  other  with  equal  speed,  their  velocity  continually  increas- 
ing until  they  come  in  contact.  Inasmuch,  therefore,  as  their  masses  are  equal  and 
their  velocities  equal,  the  quantities  of  motion  they  respectively  possess  Avill  also  be 
equal,  as  is  proved  in  Chapter  XVII. 

Again ;  let  there  be  two  other  balls  situated  as  before,  but  let  one  of  them,  B,  be  twice 

as  large  as  A.     Motion  will  again  ensue  by  reason  of  their  mutual 

^    attraction,  and  they  will  approach  each  other  with  a  velocity  continu- 

^    ally  increasing.     In  this  instance,  however,  their  speed  will  not  be 

equal,  the  larger  body,  B,  having  a  correspondingly  less  velocity  than 

Fig.  9],  ^^  smaller  one,  A.     If,  as  we  have  supposed,  it  is  twice  as  large,  its 

velocity  will  be  only  one-half.     But  in  this,  as  in  the  former  case,  the 

quantity  of  motion  that  each  possesses  is  the  same,  for  that  depends  on  velocity  and 

mass  conjointly. 

Further ;  if  of  the  two  bodies  one  becomes  infinitely  less  as  respects  the  other,  then  it 
is  obvious  that  the  little  one  alone  will  appear  to  move.  This  condition  is  what  actu- 
ally obtains  in  the  case  of  our  earth,  and  bodies  subjected  to  its  influence.  A  mass  of 
any  kind,  the  support  of  which  is  suddenly  removed,  falls  at  once  to  the  ground,  and 
though  in  reality  the  earth  moves  to  meet  it  just  as  much  as  it  moves  to  meet  the  earth, 
the  diiFerence  in  these  masses  is  so  immeasurably  great  that  the  earth's  motion  is 
imperceptible  and  may  be  wholly  neglected. 

The  force  by  which  bodies  are  thus  solicited  to  move  to  the  earth  is  called  terrestrial 
gravity,  or  gravitation. 

[Gravity  is  the  reciprocal  attraction  of  matter  on  matter;  gravitation  is  the  difference 
between  gravity  and  the  centrifugal  force  induced  by  the  velocity  of  rotation  or  revolu- 
tion.— ^'  Somerville's  Connection  of  the  Physical  Sciences,  p.  437."] 

The  force  of  gravity  depends  on  two  different  conditions:  1st,  the  mass;  2nd,  the 
distance. 

1st.  The  intensity  of  the  force  of  gravity  is  directly  as  the  mass.  That  is  to  say,  that, 
for  example,  in  the  case  of  the  earth,  if  its  mass  were  twice  as  large,  its  force  of  attrac- 
tion would  be  twice  as  great;  or  if  it  were  only  half  as  large,  its  attraction  would  be 
only  half  as  much  as  it  is. 

2nd.  In  common  with  all  other  central  forces,  gravity  diminishes  as  the  distance 
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increases.  The  law  which  determines  this  is  expressed  as  follows: — "The  force  of 
gravity  is  inversely  as  the  square  of  tlie  distance  :"  that  is  to  say,  if  a  body  be  placed 
two,  three,  four,  five  times  its  original  distance  from  another,  the  force  attracting  it  will 
continually  diminish,  and  in  those  different  instances  will  successively  be  four, 
nine,  sixteen,  twenty-five  times  less  than  at  first. 

When  a  body,  instead  of  being  allowed  to  fall  freely  to  the  earth,  is  supported,  its 
tendency  to  descend  is  not  annihilated,  but  it  exerts  upon  the  supporting  surface  a 
degree  of  pressure.  This  pressure  we  speak  of  as  weight.  And  inasmuch  as  the 
attractive  force  upon  a  body  depends  on  its  mass,  it  is  obvious  that  if  the  mass  is 
doubled,  the  weight  is  doubled ;  if  the  mass  is  tripled,  the  weight  is  tripled.  Or,  in 
other  words,  the  weight  of  bodies  is  always  proportional  to  their  jnass. 

The  absolute  weight  of  a  given  body  at  the  same  place  on  the  earth's  surface  is  always 
the  same  ;  for  the  mass,  and  therefore  the  attractive  force  of  the  earth,  never  changes. 
If  by  any  means  the  attractive  influence  of  the  earth  could  be  doubled,  the  weight  of 
every  object  would  change,  and  be  doubled  correspondingly. 

The  absolute  weight  of  bodies  is  determined  by  balances,  springs,  steelyards,  and 
other  such  contrivances,  as  will  be  explained  in  their  proper  place.  Diflferent  units  of 
weight  are  adopted  in  different  countries,  and  for  different  purposes,  as  the  grain,  ounce, 
pound,  gramme,  &c. 

In  bodies  of  the  same  nature  the  absolute  weight  is  proportional  to  the  volume. 
Thus  a  mass  of  iron  which  is  twice  the  volume  of  another  mass  will  also  have  twice  its 
weight. 

But  when  we  examine  dissimilar  bodies,  the  result  is  very  different.  A  globe  of 
water  compared  with  one  of  copper,  or  lead,  or  wood  of  the  same  size,  will  have  a  very 
different  weight.     The  lead  will  weigh  more  than  the  water,  and  the  wood  less. 

This  fact  we  have  already  pointed  out  by  the  term  ^''specific  gravity,''^  or  specific 
weight  of  bodies.  And,  inasmuch  as  it  is  obviously  a  relative  thing,  or  a  matter  of 
comparison,  it  is  necessary  to  select  some  substance  which  shall  serve  to  compare  other 
bodies  with  :  for  solids  and  liquids,  water  is  taken  as  the  unit  or  standard  of  compari- 
son. And  we  say  that  iron  is  about  seven,  lead  eleven,  quicksilver  thirteen  times  as 
heavy  as  it ;  or  that  they  have  specific  gravities  expressed  by  those  numbers.  The 
unit  of  comparison  for  gaseous  and  vaporous  bodies  is  atmospheric  air. 

AVhen  an  unsupported  body  is  allowed  to  fall,  its  path  is  in  a  vertical  line.  If  a 
body  be  suspended  by  a  thread,  the  thread  represents  the  path  in  which  that  body 
would  have  moved.  It  occupies  a  vertical  direction,  or  is  perpendicular  to  the  position 
which  would  be  occupied  by  a  surface  of  stagnant  water.  Such  a  thread  is  termed 
a  plumb-line.  It  is  of  constant  use  in  the  arts  to  determine  horizontal  and  vertical 
lines. 

If  in  two  positions,  A  B,  Fig.  92,  on  the  earth's  surface  plumb-lines  were  suspended, 
it  would  be  found  that,  though  they  are  perpendicular  as  respects  that 
surface,  they  are  not  parallel  to  one  another,  but  incline,  at  a  small 
angle,  A  C  B,  to  each  other.  If  their  distance  be  one  mile,  this 
convergence  would  amount  to  one  minute  ;  and  if  it  be  sixty  miles, 
the  convergence  will  be  one  degree.  Now,  as  the  plumb-line  indi- 
cates the  path  of  a  falling  body,  it  is  easily  understood  that  on 
different  parts  of  the  earth's  surface  the  paths  of  falling  bodies  have 
the  inclinations  just  described.  A  little  consideration  shows  that 
the  descent  of  sucli  bodies  is  in  a  line  directed  to  the  centre,  C,  of 
tlie  earth. 

That  centre  we  may  therefore  regard  as  the  active  point,  or  seat  of 
iig.  9-.  j]^g  ^vhole  earth's  attractive  influence. 

When  examinations  with  plumb-lines  are  made  in  the  neighbourhood  of  mountain 
masses,  those  masses  exert  a  disturbing  agency  on  the  plummet,  drawing  the  line  from 
its  true  vertical  position.  But  this  is  nothing  more  than  what  ought  to  take  place  on 
the  theory  of  universal  gravitation  ;  for  that  theory  asserting  that  all  masses  exert  an 
attractive  influence,  the  results  here  pointed  out  must  necessarily  ensue,  and  the 
latera.  action  of  the  mountains  correspondingly  draw  the  plummet  aside. 
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CHAPTER  XIX. 

The  Descent  of  Falling  Bodies. 

Accelerated  Motion. — Different  bodies  fall  with  equal  velocities. — Laws  of  Descent  as  respects 
Velocities,  Spaces,  Times. — Principle  of  Attwood's  Machiyie. — It  verifies  the  laius  of 
Descent — Resistance  of  the  Atmosphere. 

Observation  proves  that  the  force  with  which  a  falling  body  descends  depends 
upon  the  distance  through  which  it  has  passed.  A  given  weight  falling  through 
a  space  of  an  inch  or  two  may  give  rise  to  insignificant  results  :  but  if  it  has  passed 
through  many  yards  those  results  become  correspondingly  greater. 

Gravity  being  a  force  continually  in  operation,  a  falling  bod}'  must  be  under 
its  infiuence  during  the  whole  period  of  its  descent.  The  soliciting  action  does  not 
take  effect  at  the  first  moment  of  motion  and  then  cease,  but  it  continues  all  the 
time,  exerting,  as  it  were,  a  cumulative  effect.  The  falling  body  may  be  regarded 
as  incessantly  receiving  a  rapidly-recurring  series  of  impulses,  all  tending  to  drive 
it  in  the  same  direction.  The  effect  of  each  one  is,  therefore,  added  to  those  of  all 
its  predecessors,  and  a  uniformly  accelerated  motion  is  the  result. 

Falling  bodies  are,  tlierefore,  said  to  descend  with  a  uniformly  accelerated  motion. 

As  the  attraction  of  the  earth  operates  with  equal  intensity  on  all  bodies,  all  bodies 
must  fall  with  equal  velocities.  A  superficial  consideration  might  lead  to  the  erro- 
neous conclusion  that  a  heavy  body  ought  to  descend  more  quickly  than  a  lighter. 
But  if  we  have  two  equal  masses,  apart  from  each  other,  falling  freely  to  the  ground, 
they  will  evidently  make  their  descent  in  equal  times  or  with  the  same  velocity.  Nor 
will  it  alter  the  case  at  all  if  we  imagine  them  to  be  connected  with  each  other  by 
un  inflexible  line.  That  line  can  in  no  manner  increase  or  diminish  their  time  of 
descent. 

The  space  through  which  a  body  falls  in  one  second  of  time  varies  to  a  small  extent 
in  different  latitudes.     It  is,  however,  usually  estimated  at  sixteen  feet  and  one-tenth. 

As  the  effect  of  gravity  is  to  produce  a  uniformly  accelerated  motion,  the  final 
velocities  of  a  descending  body  will  increase  as  the  times  increase  ;  thus,  at  the  end 
of  two  seconds,  that  velocity  is  twice  as  great  as  at  one  ;  at  the  end  of  three  seconds 
three  times  as  great ;  at  the  end  of  four,  four  times,  and  so  on.  Therefore  the  final 
velocity  at  the  end 

Of  the  first  second  is         .         .        .         32^  feet. 
„     second     „  ...         64f    ,, 

„     third        „  ...         96f    „ 

The  spaces  through  which  the  body  descends  in  equal  successive  portions  of  tima 
increase  as  the  numbers  1.3.5.7,  &c.  ;    that  is  to  say,  as  the  body  descends  through 
>:xteen  feet  and  one  tenth  in  the  first  second,  the  subsequent  spaces  will  be 
For  the  first  second         .         .         .         IGyV  feet. 
„     second    „  ...         48/o     „ 

„     third        „  ...         80^     „ 

&c.,  &c. 

and  these  numbers  are  evidently  as  1.3.5,  &c. 

The  entire  space  through  which  a  body  falls  increases  as  the  squares  of  the  times. 
Thus,  the  entire  space  is. 

For  the  first  second         .         .         .         IGyij  feet. 
„     second     „  .         .         .         64|     „ 

„     third       „  ...       144f^    „ 

&c.,  &c. 

and   these  numbers  are  evidently  as  1.4.9,  &c.,  which  are  themselves   the   squares  of 
tlie  numbers  1.  2.  3,  &c. 

If  a  body  continued  falling  with  the  final  velocity  it  had  acquired  after  falling 
a  given    time,  and    the  operation   of  gravity  were  then   suspended,   it  would   descend 
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in  the  same  length  of  time  through  twice  the  space  it  fell  through  before  relieved  from 
the  action  of  gravity. 

The  following  Table  embodies  the  results  of  the  three  first  laws. 

Times 1.2.3.4.5.6.7,  &c. 

Final  velocities  ....         2.4.6.8.10.12.14,  &c. 

Space  for  each  time    ....         1.3.5.7.9.11.13,  &c. 

Whole  spaces 1.4.9.16.25.36.49,  &c. 

It  would  not  be  easy  to  confirm  these  results  by  experiments  directly  made  on 
falling  bodies,  the  space  described  in  the  first  second  being  so  great  (more  than 
sixteen  feet),  and  the  spaces  increasing  as  the  squares  of  the  times.  There  is  an 
instrument,  howevei*,  known  as  Attwood's  machine,  in  which  the  force  of  gravity 
being  moderated  without  any  change  in  its  essential  characters,  we  are  enabled  to 
verify  the  foregoing  laws. 

The  principle  of  Attwood's  machine  is  this.  Over  a  ^'pulley,  A,  Fig.  93,  let  there 
pass  a  fine  silk  line  which  suspends  at  its  extremities  equal  weights,  h  c. 
These  weights,  being  equally  acted  upon  by  gravity,  will,  of  course,  have 
/I  I    \\       no  disposition   to  move  ;  but  now  to  one  of  the    weights,   c,  let  there  be 
r~j  r~7,        added  another  much  smaller  weight ;  these  conjointly  preponderating  over 
vJ  Uxi       j^  will  descend,  b  at  the  same  time  rising.     It  might  be  supposed  that 
the  small  additional  weight,  under  these  circumstances,  would  fall  as  fast 
as  if  it  were  unsupported  in  the  air ;    but  we  must  not  forget  that  it  has 
simultaneously  to  bring  down   with  it  the  weight  to  which  it  is  attached, 
and    also    to   lift   the    opposite    one.     By   its 
gravity,  therefore,  it  does  descend,  but  with  a 
velocity  which  is  less  in  proportion  as  the  dif- 
ference between  the  two  weights  to  which  it  is 
affixed  is  less   than  their  sum.     It  gives  us  a 
force  precisely  like  gravity — indeed  it  is  gravity 
under    such    conditions    as   to    allow  a 


Fig.  93. 

itself —  operating- 
moderate  velocity. 

To  avoid  friction  of  the  axle  of  the  pulley,  each  of  its 
ends  rests  upon  two  friction-wheels,  as  is  shown  at  Q,  Fig. 
94  ;  P  is  the  pillar  which  supports  the  pulley.  One  of  the 
weights  is  seen  at  h,  the  other  moves  in  front  of  the  divided 
scale,  c  d.  This  last  weight  is  made  to  preponderate  by 
means  of  a  rod.  There  is  a  shelf  which  can  be  screwed 
opposite  any  of  the  divisions  of  the  scale,  and  the  arrival  of 
the  descending  weight  at  that  point  is  indicated  by  the 
sound  arising  from  its  striking.  A  clock,  R,  indicates  the 
time  which  has  elapsed.  To  enable  us  to  fulfil  the  condi- 
tion of  suspending  the  action  of  gravity  at  any  moment,  a 
shelf,  in  the  form  of  a  ring,  is  screwed  upon  the  scale  at  the 
point  required.  Through  this  the  descending  weight  can 
freely  pass,  but  the  rod  which  caused  the  preponderance  is 
intercepted.  The  equality  of  the  two  weights  is,  therefore, 
reassumed,  and  the  action  of  gravity  virtually  suspended. 

By  this  machine  it  may  be  shown  that,  in  order  that  the 
descending  weight  shall  strike  the  ring  at  intervals  of  1,  2, 
3,  4,  &c.,  seconds,  counting  from  the  time  at  which  its  fall 
commences,  the  ring  must  be  placed  at  distances  from  the 
'zero  ofcthe  scale,  which  are  as  the  numbers  1,  4,  9,  16,  &c. ; 
and  these  are  the  squares  of  the  times.  And  in  the  same 
manner  may  the  other  laws  of  the  falling  of  bodies  be 
proved. 

[Galileo  himself  made  experiments  regarding  the   free  descent  of   bodies,  which 
were  subsequently  repeated  by  Piccioli  and  Grimaldi  from  the  tower  of  Degli  Asinelli  in 
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Bologna.  Dechalles  has,  however,  made  the  most  accurate  observations  on  the  sub- 
ject. The  spaces  through  which  bodies  fall  are  always  smaller  than  we  might  be  led 
to  expect  from  theory.  This  diiference  depends,  however,  solely  upon  the  resistance 
of  the,  air  which  increases  in  accordance  with  the  square  of  the  velocity.  In  the 
falling-machine  of  Attwood,  and  the  falling-channel,  the  resistance  of  the  air  does  not 
influence  the  results." — Professor  Miiller  on  Physics  and  Meteorology,  Lecture  10. 

When  a  body  is  thrown  vertically  upward,  it  rises  with  an  equably  retarded  motion, 
losing  32-^  feet  of  its  original  velocity  every  second.  If  in  vacuo,  it  would  occupy  as 
much  time  in  rising  as  in  falling  to  acquire  its  original  velocity,  and  the  time 
expended  in  the  ascent  and  descent  would  be  the  same. 

Forces  which,  like  gravity,  in  this  instance  produce  a  retardation  of  motion,  are 
nevertheless  designated  as  accelerating  forces.  Their  action  is  such  that,  if  it  were 
brought  to  bear  on  a  body  at  rest,  it  would  give  rise  to  an  accelerated  motion. 

In  rapid  movements  taking  place  in  the  atmosphere,  a  disturbing  agency  arises  in  the 
resistance  of  the  air — a  disturbance  which  becomes  the  more 
striking  as  the  descending  body  is  lighter,  or  exposes  more  sur- 
face. If  a  pi'Cce  of  gold  and  a  feather  are  suiFered  to  drop  from 
a  certain  height,  the  gold  reaches  the  ground  much  sooner  than 
the  feather.  Thus,  if  in  a  tall  air-pump  receiver  we  allow,  by 
turning  the  button,  a,  Fig.  95,  a  gold  coin  and  a  feather  to  drop, 
the  feather  occupies  much  longer  than  the  coin  in  effecting  its 
descent;  and  that  this  is  due  to  the  resistance  of  the  air  is 
proved  by  Avithdrawing  the  air  from  the  receiver,  and,  when  a 
good  vacuum  is  obtained,  making  the  coin  and  the  feather  fall 
again.  It  will  now  be  found  that  they  descend  in  the  same  time 
precisely,  as  shown  in  the  above  diagram. 

Nor  is  it  alone  light  bodies  which  are  subject  to  this  disturb- 
ance :  it  is  common  to  all.  Thus,  it  was  found  that  a  ball  of 
lead,  dropped  from  the  dome  of  St.  Paul's  Cathedral,  in  London, 
occupied  4J  seconds  in  reaching  the  pavement,  the  distance  being 
272  feet.  But  in  that  time  it  should  have  fallen  324  feet,  the 
retardation  being  due  to  the  resistance  of  the  air. 

It  has  been  observed  that  the  force 
of  gravity  is  not  the  same  on  all 
The  distance  fallen  through  in  one 


Fig.  95. 
parts   of  the  earth 

second  at  the  pole  is  16-12  feet;  but  at  the  equator  it  is 
16-01  feet.  This  arises  from  the  circumstance  that  the 
earth  is  not  a  perfect  sphere,  its  polar  diameter  being 
shorter  than  its  equitorial,  and,  therefore,  bodies  at  the  £ 
poles  are  nearer  to  its  centre  than  they  are  at  the 
equator.  Thus,  in  Fig.  dQ,  let  N  S  represent  the  globe 
of  the  earth,  N  and  S  being  the  north  and  south  poles, 
respectively.  Owing  to  its  polar  being  shorter  than  its 
equatorial  diameter,  bodies  situated  at  different  points 
on  the  surface  may  be  at  very  different  distances  from 
the  centre,  and  the  force  of  gravity  exerted  upon  them 
may  be  correspondingly  very  different. 


CHAPTER  XX. 

MOTION    OF    INCLINED    PLANES. 

Case  of  a  Horizontal^  a  Vertical,  and  an  Inclined  Plane. —  Weight  expended  partly  in  pro- 
ducing pressure  and  partly  motion.— Law  of  Descent   down  Inclined  Planes.— Systems  of 
Planes.— Ascent  up  Planes.— Parabolic  theory  of  Projectiles.— Disturbing  agency  of  the 
Atmosphere.— Resistance  to  Cannon  shot.— Ricochet.— Ballistic  Pendulum. 
When  a  spherical  body  is  placed  on  a  plane  set  horizontally,  its  whole  gravitation 
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is  expended  in  producing  a  pressure  on  that  plane.  If  the  plane  is  set  in  a  vertical 
position  the  body  no  longer  presses  upon  it,  but  descends  vertically  and  unresisted. 
At  all  intermediate  positions  which  may  be  given  to  the  plane  the  absolute  attraction 
will  be  partly  expended  in  producing  a  pressure  upon  that  plane,  and  partly  in  produc- 
ing an  accelerated  descent.  The  quantities  of  force  thus  relatively  expended  in  pro- 
ducing the  pressure  and  the  motion  will  vary  with  the  inclination  of  the  plane  :  that 
portion  producing  pressure  increasing  as  the  plane  becomes  more  horizontal,  and  that 
producing  motion  increasing  as  the  plane  becomes  more  vertical. 

Let  there  be  a  ball  descending  on  the  surface  of  an  inclined  plane,  A  B,  Fig.  97   and 

let  the  line,  d  e,  represent  its  weight  or  absolute 
gravity.  By  the  parallelogram  of  forces  we  may 
decompose  this  into  two  other  forces,  df,  and  d  g, 
one  of  which  is  perpendicular  to  the  plane,  and 
the  other  parallel  to  it.  The  first,  therefore,  is 
expended  in  producing  pressure  upon  the  plane, 
and  the  second  in  producing  motion  down  it. 

The  following  are  the  laws  of   the  descent  of 
bodies  down  inclined  planes: 

The  pressure  on   the  inclined  plane  is  to  the 
^^S'Q'r.  weight  of    the  body    at   the  base,   B    C,  of  the 

inclined  plane  is  to  its  length,  A  B. 

The  accelerated  motion  of  a  descending  body  is  to  that  which  it  would   have  had  if 
it  fell  freely  as  the  height,  A  C,  of  the  plane  is  to  its  length,  A  B. 

The  final  velocity  which  the  descending  body  acquires  is  equal  to  that  which  it  would 
have  had  if  it  had  fallen  freely  through  a  distance  equal  to  the 
height  of  the  plane ;  and,  therefore,  the  velocities  acquired  on 
planes  of  equal  heights  but  unequal  inclinations,  are  equal. 

[It  matters  little  what  may  be  the  inclination  of  the  plane  along 
which  a  body  moves  ;  the  force  must  be  calculated  in  tlie  same 
manner  ;  i.  e.,  by  the  parallelogram  offerees.  For  example,  sup- 
pose that  the  plane  was  very  oblique  as  E  F,  in  Fig.  98,  then  we 
should  say  that  the  line,  D  C,  was  almost  equal  to  the  line  D  B  ; 
and  hence  that  the  force  of  the  ball,  D,  moving  on  the  inclined 
plane,  E  F,  would  differ  very  little  from  the  force  of  the  same 
body  falling  through  air,  and  unobstructed,  otherwise  by  the  re- 
sistance of  the  atmosphere. — W.  T.  K.] 

The  space  passed  through  by  a  body  falling  freely   is   to   that 
gone  over  an  inclined  plane,  in   equal   times,  as  the  length  of  the 
plane  is  to  its  height. 
[Galileo  made  several  experiments  with  the  inclined  plane  for  the  purpose  of  deter- 
mining if  the  laws  of   falling  bodies  were 
correct.     It  is  easy  to  see  for  ourselves,  and 
therefore  we  will    try  an    experiment   with 
Galileo's  inclined  plane.     Here  is  a  narrow 
channel  of  wood,  a  h,  which  is  made  for  the 
J  purpose   of  trying  this  experiment,  having 
its   inside    made    perfectly    smooth ;     it    is 
twelve  feet  long,   and  divided  into  feet   and 
^i^-  9^-  inches  on  the  inside,  and  marked   so    that 

any  person  can  readily  distinguish  the  figures.  Let  us  place  one  end,  b,  upon  some 
stones,  c  d,  so  as  to  raise  it  above  the  other  end,  a.  We  will  now  place  a  ball  in  tlie 
channel,  at  the  upper  part,  h,  and  you  will  see  that  when  it  is  liberated,  it  will  roll 
rapidly  down  the  channel,  and  also  that  the  spaces  traversed  in  1,  2,  3,  and  its  seconds, 
are  as  the  squares  of  the  time  necessary  to  traverse  the  spaces.  By  this  experiment 
we  learn  what  are  the  trne  laws  of  gravitation,  and  discover  that  gravity  is  an  anifonn 
accelerating  force. — W.  T.  K.] 


Fig.  98. 
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It  a  series  of  inclined  planes  be  represented,  in  position  and  length,  by  tlie  chords 
of  a  circle  terminating  at  the  extremity  of  the  vertical  diameter,  the  a. 
times  of  descent  down  each  will  be  equal,  and  also  equal  to  the  time  of 
descent  through  that  vertical  diameter.  Thus,  let  A  D,  A  G,  D  B, 
G  B,  be  chords  of  a  circle  terminating  at  the  extremities,  A  B,  of  the 
vertical  diameter  ;  and  regarding  these  as  inclined  planes,  a  body  will 
descend  from  A  to  D,  or  A  to  G,  or  D  to  B,  or  G  to  B  in  the  same  time 
that  it  would  fall  from  A  to  B. 

If  a  body  descend  down  a  system  of  several  planes,  A  C,  Fig.  101, 
with  different  inclinations,  it  would  acquire  the 
same  velocity  as  it  would  have  had  in  descending 
through  the  same  vertical  height,  A  B,  though 
the  times  of  descent  are  unequal. 

If  a  body  which  has  descended  an  inclined  plane  meets  at  the 
foot  of  it  a  second  plane  of  equal  altitude,  it  will  ascend  this 
plane  witli  the  velocity  acquired  in  coming  down  the  first,  until 
it  has  reached  the  same  altitude  from  which  it  descended.  Its 
velocity  being  now  expended,  it  will  re-descend,  and  ascend  the 
first  plane  as  before,  oscillating  down  one  plane  up  the  other, 
and  then  back  again.  The  same  thing  will  take  place  if,  instead 
of  being  over  an  inclined  plane,  the 
motion  be  made  over  a  curve,  as  in  Fig.  102.  In  practice, 
however,  the  resistance  of  the  air  and  friction  soon  bring 
these  motions  to  an  end. 

In  the  motions  of  projectiles  two  forces  are   involved —  '^^S- 102. 

the  continuous  action  of  gravity,  and  the  momentary  force  which  gave  rise  to  the 
impulse — such  as  muscular  exertion,  the  explosion  of  gunpowder,  the  action  of  a 
spring.  &c. 

The  resulting  effects  of  the  combination  of  these  forces  will  differ  with  the  circum- 
stances under  which  they  act.  If  a  body  be  projected  downward,  in  a  vertical  line,  it 
follows  its  ordinary   course   of    descent,  its  accelerated  motion  arising  from   gravity 

being  conjoined  to  the  original  projectile  force.     But  if 

.P      Q^       CO  , C       o  fy  it  be  thrown  vertically  upward,  the   action  of  gravity  is 

to  produce  an  uniform  retardation.  Its  velocity  becomes 
less  and  less,  until  finally  it  wholly  ceases.  The  body 
then  descends  by  the  action  of  the  earth,  the  time  of  its 
descent  being  equal  to  that  of  its  ascent,  its  final 
velocity  being  equal  to  its  initial  velocity. 

[If  a  body  be  thrown  in  any  other  than  a  vertical 
direction,  it  will  describe  a  curved  line,  the  form  of 
which  may  be  easily  deduced  from  the  laws  of  falling. 
Let  us  assume  the  simplest  case  :  for  instance,  that  the 
body  be  urged  by  any  force  in  a  horizontal  direction. 
If  there  were  no  such  force  as  gravity,  the  body  would 
continually  move  in  a  horizontal  direction  and  with  an 
uniform  velocity.  By  reason  of  the  first  impelling  force, 
it  would  traverse  the  space,  a  h,  in  one  second,  the  equally 
large  space,  h  c,  in  two  seconds,  and  so  on,  and  must, 
consequently,  at  the  end  of  the  first,  second,  third,  &c., 
seconds,  have  reached  the  points,  h  c  d,  &c.  But  it  has 
sunk  from  the  force  of  gravity:  in  the  first  second  it  fell  15  feet;  consequently, 
at  the  end  of  that  time,  instead  of  being  at  6,  it  will  be  15  feet  below  it.  At  the 
end  of  the  next  second,  it  is  sixty  feet  below  c ;  at  the  end  of  the  third,  135  feet 
below  it,  &c.  The  curved  line,  a  g,  described  by  the  body  in  this  manner,  is  a  para- 
bola.— Professor  M'dllefs  Lectures,  Lecture  10.] 

But  if  the  projectile  force  forms  any  angle  with   the   direction  of  gravity,  the  path 
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of  the  body  is  in  a  parabolic  curve,  as  seen  in  Fig.  104.    If  the  direction  of  the  projection 

be  horizontal,  the  path  described  will  be  half  a  parabola. 

This,  which  passes  under  the  title  of  the  parabolic  theory 
of  projectiles,  is  found  to  be  entirely  departed  from  in 
practice.  The  curve  described  by  shot  thrown  from  guns  is 
not  a  parabola,  but  another  curve,  the  Ballistic.  In  ver- 
tical projections,  instead  of  the  times  of  ascent  and  descent 
being  equal,  the  former  is  less.  The  final  velocity  is  not 
the  same  as  the  initial,  but  less.  Nor  is  the  descending 
motion  uniformly  accelerated  ;  but,  after  a  certain  point,  it 
is  constant.  Analogous  differences  are  discovered  in 
angular  projections. 
Fig.  104.  The   distance  through  which  a  projectile   could  go  upon 

the  parabolic  theory,  with  an  initial  velocity  of  2,000  feet  per  second,  is  about  24  miles  ; 

whereas  no  projectile  has  ever  been  thrown  farther  than  five  miles. 

In  reality,   the  parabolic  theory  of  projectiles  holds  only  for  a  vacuum.     And  the 

atmospheric  air,  exerting  its  resisting  agency,  totally  changes  all  the  phenomena — not 

only  changing   the  path,  but  whatever  may  have  been  the  initial  velocity,  bringing  it 

speedily  down  below  1280  feet  per  second. 

The  cause  of  this  phenomena  may  be  understood  from  Fig.  105.  Let  B  be  a  cannon- 
ball,  moving  from  A  to  C  with  a  velocity  of  more  than  2000 

feet  per   second.     In  its  flight  it  removes  a  column   of  air 

between  A  and  B,  and  as  the  air  flows  into  a  vacuum  only 

at  the  rate  of  1280  feet  per  second,  the  ball  leaves  a  vacuum 

behind  it.     In  the  same  manner  it  powerfully   compresses 

the  air  in  front.     This,  therefore,  steadily  presses  it  into  the 

vacuum  behind,   or,   in  other  words,   retards  it,  and   soon 


A 


B 


Fig.  105. 

brings  its  velocity  down   to  such  a  point  that  the  ball  moves  no  faster  than  the  air 

moves — that  is,  1280  feet  per  second. 

A  shot,  thrown  with  a  high  initial  velocity,  not  only  deviates  from  the  parabolic  path, 

but  also  to  the  right  and  left  of  it,  perhaps  several 
times.  A  ball  striking  on  the  earth  or  water  at  a  small 
angle,  bounds  forward  or  ricochets,  doing  this  again  and 
again  until  its  motion  ceases. 

The  initial  velocity  given  by  gunpowder  to  a  ball, 
and,  therefore,  the  explosive  force  of  that  material,  may 
be  determined  by  the  Ballistic  pendulum.  This  con- 
sists of  a  heavy  mass,  A,  Fig.  106,  suspended  as  a  pen- 
dulum, so  as  to  move  over  a  graduated  arc.  Into 
this,  at  the  centre  of  percussion,  the  ball  is  fired. 
The  pendulum  moves  to  a  corresponding  extent  over 
the  graduated  arc,  with  a  velocity  which  is  less  accord- 
ing as  the  weight  of  the  ball  and  pendulum  is  greater 
than  the  weight  of  the  ball  alone. 
The  explosive  force  of  gunpowder  is  equal  to  2000  atmospheres.     It  expands  with  a 

velocity  of  5000  feet  per  second,  and  can  communicate  to  a  ball  a  velocity  of  2000  feet 

per  second.     The  velocity  is  greater  with  long  than  short  guns,  because  the  influence 

of  the  powder  on  the  ball  is  longer  continued. 

{To  be  continued.) 


Fig.  106. 
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Primary  Forms. — The  first  class  of  pri- 
mary forms  includes  the  cube  (fig.  26),  the 
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Fig.  27. 

octahedron  (fig.  27), 
and  the  dodecahedron 
(fig.  28).  The  faces  of 
the  cube  are  equal 
squares.  The  eight 
solid  angles  are  simi- 
lar, and  also  the  twelve 
edges.  The  three  axes 
are  equal  {aa,  bb,  cc), 
and  connect  the  cen- 
tres of  opposite  faces.  The  regular  octa- 
hedron (fig.  27),  consists  of  two  equal 
four-sided  pyramids,  placed  base  to  base. 
The  six  solid  angles  are  equal,  and  so 
also  the  edges,  which,  as  in  the  cube, 
are  twelve  in  number.  The  plane  angles 
are  60°,  and  the  interfacial  109°  28'  16". 
The  axes  connect  the  opposite  angles : 
they  are  equal,  and  intersect  at  right 
angles.  Tliis  class  is  also  called  the  mono- 
metric  (monos,  one,  and  vietron,  measure), 
the  axes  being  equal. 

The  second  class   includes    the   square 
prism  (iig.  29),  and  square  octahedron  (fig. 

a. 


Fig.  29.  Fig.  30. 

30).  In  the  square  prism  (fig.29),  the  eight 
solid  angles  are  right  angles,  and  similar, 
as  in  the  cube.  The  eight  basal  edges  are 
similar,  but  differ  from  the  four  lateral.  The 
two  basal  faces  are  squares,  the  four  lateral 
are  parallelograms.  The  axes  connect  the 
centres  of  opposite  faces,  and  intersect  at 


right  angles.  Square  prisms  vary  in  the 
length  of  the  vertical  axis  («,  a),  which  is 
hence  called  the  varying  axis  ;  the  lateral 
axes  [bb,  cc)  are  equal.  This  class  is  also 
called  the  dimetric  {dis,  twofold,  and  vie- 
tron, measure). 

The    third   class    contains  the  rhombic 
prism    (fig.  31),     the    rectangular    prism 


Fig.  31.  Fig.  32. 

(fig.  32),  and  the  rhombic 
octahedron  (fig.  33).  The 
rhombic  prism  (fig.  31)  has 
2  two  sorts  of  edges,  two  acute 
and  two  obtuse.  The  solid 
angles  are,  therefore,  of  two 
kinds,  four  obtuse  and  four 
^  acute.  The  axes  are  unequal, 

iig.  33.  aj^j   cross   at  right  angles. 

The  lateral  connect  the  centres  of  opposite 
edges  {bb,  cc.)  The  basal  faces  are  rhombic. 
The  rectangular  prism  (fig.  32)  has  all  its 
solid  angles  similar.  Tliere  are  three 
kinds  or  sets  of  edges,  four  lateral,  four 
longer  basal,  and  four  shorter  basal.  The 
axes  connect  the  centres  of  opposite  faces, 
and  intersect  at  right  angles.  The  three 
are  unequal.  The  rhombic  octahedron 
(fig. 33),  has  three  unequal  axes,  connecting 
opposite  solid  angles.  All  the  sections  in 
this  solid  are  rhombic.  This  class  is  also 
called  the  trimetric  (from  tris,  threefold, 
zwdimetron,  measure.) 

The  fourth  class  contains  the    oblique 
rhombic    prism  (fig.  34),    and    the    right 

r  h  o  m  b  o  i  d  a  1 
prisnt  (fig.  '65). 
The  oblique 
rhombic  prism 
is  represented  in 
the  figure  as  in- 
clining away 
Fig.  34.  from  the  observer,  the  prism  be- 
ing in  position  when  standing  on  its  rhom- 
bic base.  The  upper  and  lower  solid  angles 
in  front  are  dissimilar,  one  obtuse  and 
the  other  acute.  The  four  lateral  solid 
angles  are  similar.  Two  of  the  lateral 
p 


190 


CHEMISTRY. 


edges  are  acute,  and  two  obtuse ;  and 
the  same  is  true  of  the  basal.  The 
lateral  axes  are  unequal ;  they  connect 
the  centres  of  opposite  lateral  edges,  and 
intersect  at  right  angles.  The  vertical 
axis  is  oblique  to  one  lateral  axis,  and  per- 
pendicular to  the  other.  The  right  rhom- 
boidal  prism  (fig.  35)  has  two  obtuse  and 
two  acute  lateral  edges,  and  four  longer 
and  four  shorter  basal  edges.  The  solid 
angles  are  of  two  kinds,  four  obtuse  and 
four  acute.  The  axes  connect  the  centres 
of  opposite  faces ;  one  is  oblique,  the 
others  cross  at  right  angles.  This  is  also 
called  the  monoclinate  (monos,  one,  and 
clino,  to  incline),  having  one  inclined  axis. 
The  fifth  class  includes  the  oblique  rhom- 
boidal  prism.  In  this  solid  only  those 
parts  diagonally  opposite  are 
similar,  and  consequently  it 
has  six  kinds  of  edges.  The 
axes  connect  the  centres  of 
opposite  faces.  They  are 
unequal,  and  all  their  inter- 
sections are  oblique.  This 
Fig.  36.  jg  called  the  tricUnate  class 
(from  tris,  three,  and  cUno,  to  incline),  the 
three  axis  all  being  obliquely  inclined. 

The  sixth  class  includes  the  hexagonal 
prism    (fig.  37),    and   the   rhombohedron 


Fig.  37. 

Fig.  39. 
(figs.  38  and  39).  The  nexagonal  prism  has 
twelve  similar  angles,  and  the  same  num- 
ber of  similar  basal  edges.  The  lateral 
edges  are  six  in  number,  and  similar.  The 
lateral  edges  are  equal,  and  cross  at  60°, 
connecting  the  centres  of  opposite  lateral 
faces  or  lateral  edges. 

The  rhombohedron  is  a  solid  whose  six 
faces  are  all  rhombs.  The  two  diagonally 
opposite  solid  angles  (a  a)  consist  of  three 
equal  obtuse  or  equal  acute  plane  angles, 
and  the  diagonal  connecting  these  solid 
angles  is  called  the  vertical  axis  (a  a). 
When  the  plane  angles  forming  the  verti- 
cal solid  angles  are  obtuse,  the  rhombo- 
hedron is  called  an  obtuse  (fig.  38),  and  if 
acute,  it  is  called  an  acute  rhombohedron 


(fig.  39),  The  three  lateral  axes  are  equal, 
and  intersect  at  angles  of  60°  ;  they  con- 
nect the  centres  of  opposite  lateral  edges. 
This  will  be  seen  on  placing  a  rhombohe- 
dron in  position  and  looking  down  upon  it 
from  above.  The  six  lateral  edges  will  be 
found  to  be  arranged  around  the  vertical 
axis,  like  the  sides  of  a  hexagonal  prism. 

The  mutual  relations  of  the  primary 
forms  are  well  shown  in  the  foregoing 
arrangement.  Thus,  in  each  of  the  six 
classes,  the  first-named  solid  alone  is, 
properly  considered,  a  primary  form,  the 
others  in  each  class  being  frequently  found 
as  secondaries  to  these.  The  six  funda- 
mental forms  are  the  cube,  square  prism, 
right  rectangular  prism,  oblique  rhombic 
prism,  or  right  rhomboidal  prism,  oblique 
rhomboidal  prism,  and  the  hexagonal 
prism,  or  rhombohedron. 

Cleavage.  —  Common  isinglass,  or 
mica,  will  split  into  thin  leaves  or  plates, 
which  can  be  subdivided  as  long  as  our 
comparatively  clumsy  instruments  will 
allow.  This  property  depends  on  the 
crystalline  structure  of  the  mineral,  and 
is  called  its  cleavage.  Many  other  mine- 
rals possess  the  same  property.  Thus, 
galena  (sulphuret  of  lead),  can  be  broken 
only  into  cubes,  or  in  directions  parallel 
to  one  or  more  of  the  faces  of  a  cube.  It 
differs  from  mica  in  having  three  cleavage 
directions,  at  right  angles  to  each  other. 
Fluor-spar,  which  is  often  found  in  cubes, 
can,  by  cleavage  of  the  solid  angles,  be 
made  into  regular  octahedrons.  Calc- 
spar  also  admits  of  easy  cleavage  in  three 
directions,  but  yields  only  rhombohedrons. 
Cleavage  is  not  effected  with  equal  ease 
in  all  minerals :  in  mica,  this  is  produced 
by  the  finger-nail;  in  others,  a  slight 
blow  in  the  direction  of  the  cleavage  is 
required,  and  some  practice  and  skill  are 
necessary  to  ensure  success.  Quartz  and 
several  other  minerals  cleave  only  when 
heated  and  thrown  into  water  ;  other  mine- 
rals do  not  cleave  at  all.  Cleavage,  when 
attainable,  takes  place  parallel  to  some  or 
all  of  the  faces  of  the  primary  form.  It 
is  obtained  with  equal  ease  or  difficulty 
parallel  to  similar  primary  faces,  and  with 
unequal  ease  or  difficulty  parallel  to  dis- 
similar primary  faces ;  and  cleavage 
parallel  to  similar  planes  affords  planes  of 
similar  lustre  and  appearance,  and  the 
converse. 


CHEMISTRY. 


191 


Measurement  of  Crystals. —  Common  Go- 
niometer.*—  The  angles  of  crystals  are 
measured  by  meaus  of  instruments  called 


Fio-.  40. 


Fiff.  41. 


goniometers.  The  common  goniometer, 
which  is  shown  in  figs.  40  and  41,  consists 
of  a  light  semicircle  of  brass,  accurately 
graduated  into  degrees,  and  having  a  pair  of 
steel  arms  moving  on  a  central  pivot,  and 
so  arranged  as  to  slip  in  a  groove  over 
each  other.  The  points  a  a  can  thus  be 
made  to  embrace  the  faces  of  a  ci*ystal 
whose  angle  we  wish  to  measure.  When 
the  edges  of  the  sliding  arms  exactly  fit 
the  two  faces  containing  the  required 
angle,  the  screw  which  holds  them  to- 
gether is  tightened,  and  the  graduated 
semicircle  is  applied  with  its  centre  at  the 
point  of  intersection,  when  the  angle  is 
directly  read  on  the  arc,  or  its  supplement 
is  given  in  the  alternate  angles.  By  this 
instrument  angles  can  be  measured  with 
only  tolerable  accuracy ;  but  where  the 
greatest  nicety  is  required  a  much  more 
delicate  instrument  is  used. 

Wollaston's  Reflective   Goniometer. —  The 


Fig.  42. 

principle   of  this  instrument  may  be  un- 
derstood   by  reference    to  fig.   42,  which 


*  From  the  Greek  gonia,  an  angle,  and  metron, 
a  measure. 


represents  a  crystal  (c),  whose  angle  (a  h  c) 
is  required.  The  eye  at  p,  looking  at  the 
face  {h  c)  of  the  crystal,  observes  a  reflected 
image  of  M,  in  the  direction  r  n.  The 
crystal  may  now  be  so  turned  that  the 
same  image  is  seen  reflected  in  the  next 
face  (b  a),  and  in  the  same  direction  (p  n). 
To  effect  this  the  crystal  must  be  turned 
until  a  h  has  the  present  position  of  h  c. 
The  angle  d  b  c  measures,  therefore,  the 
number  of  degrees  through  which  the 
crystal  must  be  turned.  But  d  b  c  sub- 
tracted from  180"  equals  the  required 
angle  of  the  crystal  a  b  c  ;  consequently, 
the  crystal  passes  throixgh  a  number  of 
degrees,  which,  subtracted  from  180°, 
gives  the  required  angle.  When  ttie  crys- 
tal is  attached  to  a  graduated  circle,  which 
should  move  with  it,  we  have  the  gonio- 
meter of  Wollaston.     In  figure  43  there 


Fig.  43. 

is  shown  such  a  circle  of  brass,  a,  gra- 
duated to  half  degrees,  and  hung  by  the 
axis  b,  on  which  it  moves  with  great 
steadiness.  This  axis  is  perforated  from 
end  to  end  for  the  passage  of  a  closely 
fitting  rod  or  central  axis,  on  one  end  of 
which  is  the  bent  joint  (d),  carrying  the 
crystal  (/).  By  the  head  c,  and  the 
arrangement  at  d,  the  crystal  is  adjusted 
without  moving  the  graduated  wheel ;  and 
when  this  is  accomplished  in  such  a  man- 
ner that  the  eye  of  the  observer  placed 
over  the  crystal,  as  at  p  (fig.  43),  can  see 
a  clear  image  of  a  line  on  the  wall  (m),  or 
a  window-bar  in  each  face  successively, 
then  the  graduated  wheel  (which  stands, 
when  at  rest,  at  zero  of  the  vernier  (e)  is 
made  to  revolve),  and  it  the  crystal, 
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until  the  mark  or  window-bar  is  distinctly 
seen  in  the  second  face.  The  mimber  of 
degrees  and  parts  of  a  degree  which  cor- 
respond to  the  angle  required,  are  thus 
obtained  directly  by  the  movement  of  the 
wheel,  which  was  beforehand  placed  with 
180°  opposite  to  the  zero  on  the  vernier. 
The  movement  of  the  wheel  is,  therefore, 
in  fact,  a  subtraction  of  the  angle  d  h  c 
from  180°.  The  great  advantage  of  this 
instrument  is,  that  we  can  by  its  aid  ob- 
tain very  precise  results,  and  often  on 
crystals  too  small  to  be  held  in  the  fingers 
and  applied  to  a  common  goniometer.  A 
small  magnifier  is  sometimes  attached  to 
the  instrument,  to  render  it  more  com- 
plete. 

In  measurements  by  the  goniometer,  a 
knowledge  of  the  following  simple  princi- 
ple in  mathematics  will  be  found  of  great 
value.  *'  The  sum  of  the  three  angles  of  a 
triangle  equals  180°,"  or  "the  sum  of  the 
angles  of  a  polygon  equals  twice  as  many 
right  angles  as  the  polygon  has  sides,  less 
two.  If  the  figure  has  six  sides,  then  it 
contains  2 +  (6 — 2)=8  right  angles,  or 
8-f-90=720°.* 

Isomorphism.-f  —  Identity  of  crystalline 
form  was  formerly  supposed  to  indicate  an 
identity  of  chemical  composition.  "We 
now  know  that  certain  substances  may  re- 
place each  other  in  the  constitution  of 
com])ounds,  without  changing  their  crys- 
talline form.  This  property  is  called 
isomorphism,  and  those  bases  which  admit 
of  mutual  substitution  are  termed  isomor- 
phous.  Chemistry  furnishes  us  many 
examples  of  these  isomorphous  bodies. 
Thus  alumina  and  peroxide  of  iron  replace 
each  other  indefinitely.  The  carbonate  of 
iron  and  carbonates  of  lime  and  magnesia 
are  also  examples,  as  the  common  sparry 
iron  (  spathic  iron),  which  is  a  carbonate  of 
iron,  in  which  a  large  portion  of  carbo- 
nate of  lime  sometimes  crystallizes,  with- 
out producing  any  change  of  form  in  the 
mineral.  Oxide  of  zinc  and  of  magnesia, 
oxide  of  copper  and  protoxide  of  iron,  also 
take  the  place  each  of  the   other  in  com 


*  The  siibject  of  crystallography  cannot  be 
furthur  illustrated  here;  but  the  learner  who 
desires  to  pursue  it  is  referred  to  the  highly  phi- 
losophical treatise  on  Mineralogy  by  Mr.  J.  D. 
Dana,  from  which  I  have  derived  the  substance 
of  the  foregoing. 

t  Jsos,  equal,  and  morpJie,  form. 


pounds,  without  any  alteration  of  crystal- 
line form.  When  those  bodies  unite  with 
acids  to  form  salts,  the  resulting  com 
pounds  have  the  same  crystalline  form,  and 
if  they  have  the  same  colour,  are  not  to 
be  distinguished  from  each  other  by  the 
eye. 

In  double  salts,  like  common  alum, 
these  relations  are  also  found.  The  sul- 
phate of  iron  may  take  the  place  of  sul- 
phate of  alun\ina  in  common  alum,  and 
no  change  of  form  will  occur ;  and  soda 
may,  in  like  inanner,  replace  the  potash. 
In  fact,  all  the  similar  compounds  oi 
isomorphous  bodies  have  a  great  resem- 
blance to  each  other,  in  general  appear- 
ance and  chemical  properties.  The  two 
bases  in  a  double  salt  are,  however,  never 
taken  from  the  same  group  of  isomorphous 
bodies. 

A  knowledge  of  this  law  is  of  great  im- 
portance to  the  chemist,  and  often  enables 
him  to  explain,  in  a  satisfactory  manner, 
apparent  contradictions  and  anomalies, 
and  to  decide  many  doubtful  points.  It  is 
supposed  that  the  elements  whose  com- 
pounds are  isomorphous  are  also  so  them- 
selves. M.  Sheerer  has  noticed  the  curious 
and  important  fact,  that  in  compounds 
containing  magnesia,  protoxide  of  iron, 
and  other  bases  of  the  6th  family  below,  a 
part  of  the  base  may  be  wanting  without 
a  change  of  crystalline  form,  provided 
that  this  be  replaced  by  a  quantity  of 
water  which  contains  three  times  as  nmch 
oxygen  as  this  part  of  the  base.  For  ex- 
ample, the  compounds — 

Mg'Si,  Mg'Si+3H  and  MgSi+6H, 

in  accordance  with  this  principle,  are  iso- 
morphous. Thus,  chrysolite  and  serpen- 
tine may  be  isomorphous,  and  much  light 
is  shed  on  the  relations  of  hydrous  and 
anhydrous  minerals. 

A  more  full  discussion  of  this  subject 
does  not  belong  to  our  restricted  limits, 
and  we  can  only  mention,  in  conclusion, 
the  group  of  isomorphous  bodies  named 
by  Professor  Graham  in  his  "  Elements." 
1st  Family;  Chlorine,  Iodine,  Bromine, 
Fluorine.  2nd  Family ;  Sulphur,Selenium, 
Tellurium.  3rd  Family ;  Phosphorus, 
Arsenic,  Antimony.  4th  Family;  Ba- 
rium, Strontium,  Lead.  5tli  Family 
Silver,  Sodium,  Potassium,  Ammonium. 
6th    Family ;     Magnesium,     Manganese, 
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Iron,  Cobalt,  Nickel,  Zinc.  Copper.  Cad- 
mium, Aluminium,  Chromium,  Calcium, 
Hydrogen. 

Dimorphism.*  —  Some  substances  have 
two  forms,  under  both  of  which  they  are 
found.  Thus  common  calcspar  (carbon- 
ate of  lime)  generally  occurs  in  rhombo- 
hedrons  (figs.  38,  39),  but  in  arragonite 
(which  is  only  pure  carbonate  of  lime),  it 
is  seen  as  a  rhombic  prism  (fig.  31). 

CHEMICAL    EFFECTS    OF    VOLTAIC 
ELECTRICITY. 

Electro  -  Chemical  Decomposition.  —  In 
discussing  the  electricity  of  chemical 
action,  allusion  was  made  to  the  power 
possessed  by  this  species  of  electricity  to 
produce  or  modify  chemical  decomposi- 
tion. Having  now  become  somewhat 
familiar  with  the  elementary  constitution 
of  matter,  and  the  laws  of  chemical  com- 
bination, we  can  the  more  intelligently 
proceed  to  a  very  brief  review  of  the 
chemical  eflfects  of  voltaic  electricity. 

Decomposition  of  Water. — Water  was  the 
first  substance  on  which  the  decomposing 
power  of  the  battery  was  observed,  soon 
after  the  discoveries  of  Galvani  and  Volta 
were  made  known  in  England.  When 
two  gold  or  platinum  wires  are  connected 
with  the  opposite  ends  of  the  battery,  and 
held  a  short  distance  asunder  in  a  cup  of 
water,  a  train  of  gas-bubbles  will  be  seen 
rising  from  each,  and  escaping  from  the 
surface  of  the  water.  With  an  arrange- 
ment of  two  glass  tubes  placed  over  the 
platinum  poles,  we  can  collect  these  bub- 
bles as  they  rise. 

Water  is  not  only  decomposed  by  the 
voltaic  current,  but  that  decomposition 
takes  place  in  the  proportions  of  the  equi- 
valents of  the  elements,  and  these  elements 
seek  opposite  poles  of  the  battery. 

The  experimental  researches  in  electri- 
city by  Mr.  Faraday,  have  shed  much 
light  on  this  subject ;  and  his  views  being 
now  generally  adopted,  it  will  be  unneces- 
sary for  us  to  discuss  the  opinions  for- 
merly advanced  by  Volta,  Davy,  and 
others,  which  are  very  interesting  and 
important  in  the  history  of  the  science, 
but  do  not  now  form  part  of  its  first  prin- 
ciples. Mr.  Faraday's  researches  required 
the    introduction    of ,  certain   new    terms, 

*  From  dls,  two,  and  morphe,  form. 


some  of  which  we  will  now  explain,  as 
we  shall  find  them  more  convenient  than 
any  others.  The  terminal  wires  or  con- 
ductors of  a  battery  are  often  termed  the 
poles,  as  if  they  possessed  some  attractive 
power  by  which  they  draw  bodies  to  them- 
selves, as  a  magnet  attracts  iron.  Mr. 
Faraday  has  shown  that  this  notion  is  a 
mistake,  and  that  the  terminal  wires  act 
merely  as  a  path  or  door  to  the  currents, 
and  he  therefore  calls  them  electrodes,  from 
electron,  amber,  and  odos,  a  way.  The 
electrodes  are  any  surfaces  which  convey 
an  electric  current  into  and  out  of  a  de- 
composable liquid.  The  term  electrolyses, 
from  electron,  and  the  Greek  verb  luo,  to 
unloose,  is  used  to  express  decomposition ; 
and  the  substances  suflEering  decomposi- 
tion are  termed  electrolytes. 

Conditions  of  Electro- Chemical  Decom- 
position.—  1.  All  compounds  are  not 
electrolytes,  that  is,  they  are  not  directly 
decomposable  by  the  voltaic  current. 
Many  bodies,  however,  not  themselves 
electrolytes,  are  decomposed  by  a  second- 
ary action.  Thus,  nitric  acid  is  decom- 
posed in  the  electrical  circuit  by  the 
secondary  action  of  the  nascent  hydrogen, 
which,  uniting  with  one  equivalent  of  the 
oxygen,  again  forms  water  and  nitrous 
acid.  Sulphuric  acid  is  not  an  electrolyte, 
v/hile  hydrochloric  acid  is  ;  and  the  nas- 
cent chlorine  from  the  latter  attacks  the 
electrode,  if  it  be  of  gold.  2.  Electro- 
lysis cannot  happen  unless  the  fluid  be  a 
conductor  of  electricity ;  and  no  solid 
body,  however  good  a  conductor,  has  ever 
been  thus  decomposed.  A  plate  of  ice, 
however  thin,  interposed  between  the 
electrodes,  will  entirely  prevent  the  pas- 
sage of  the  power;  but  the  electrolysis 
will  proceed  as  soon  as  the  least  hole 
melts  in  the  ice,  through  which  the  power 
can  pass.  Fluidity  is  therefore  a  very 
essential  condition  of  electrolysis.  The 
fluidity  may  be  that  of  heat  or  of  solution  ; 
thus,  the  chlorides  of  lead,  silver,  and  tin, 
are  not  electrolysed  in  a  solid  state,  but 
when  fused  they  are  decomposed  with  ease. 
3.  The  ease  of  electro-chemical  decom- 
position seems  in  a  good  degree  propor- 
tioned to  the  conducting  power  of  the 
fluid.  Thus,  pure  water  is  by  no  means 
a  good  conductor,  and  its  electrolysis  is 
diflficult ;  but  the  addition  to  it  of  a  few 
drops  of  sulphuric  acid,  or   of  some  other 
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soluble  conductor,  g^reatly  promotes  the 
ease  with  which  it  is  decomposed.  4. 
The  amount  of  electrolysis  is  directly 
proportioned  to  the  quantity  of  electricity 
which  passes  the  electrodes.  5.  The 
binary  compounds  of  the  elements,  as 
a  class,  are  the  best  electrolytes.  Water 
and  iodide  of  potassium  are  instances ; 
while  sulphuric  acid,  which  has  three 
equivalents  of  base  to  one  of  acid,  is  not 
an  electrolyte.  No  two  elements  seem 
capable  of  forming  more  than  one  elec- 
trolyte. 

6.  A  single  ion,  as  bromine,  for  in- 
stance, has  no  disposition  to  pass  to  either 
of  the  electrodes,  and  the  current  has  no 
effect  upon  it.  There  can  be  no  electro- 
lysis except  when  a  separation  of  ions 
takes  place,  and  the  separated  elements 
go  one  to  each  electrode.  7.  There  is 
no  such  thing,  in  fact,  (as  has  been  often 
supposed),  as  an  actual  transfer  of  ions 
from  one  part  of  the  fluid  to  either  elec- 
trode. In  the  case  of  water,  for  example, 
oxygen  is  given  out  on  one  side  and 
hydrogen  on  the  other.  In  order  that 
this  may  be  the  case,  there  must  be  water 
betvs^een  the  electrodes.  We  cannot  be- 
lieve that  the  separation  of  the  elements 
takes  place  at  the  electrode  where  one 
element  is  evolved,  and  the  other  travels 
over  unseen  to  the  opposite  electrode. 
We  may,  however,  conceive  of  water  in  its 
quiet    state,    as   represented  by   Fig.  44, 


cules   of    water    undergohig    electrolysis, 
the    H    and    O   being    eliminated   at    the 


Fig.  44. . 

each  molecule  being  firmly  united  by 
polar  attractions  to  every  other,  and  that 
the  electrolytic  force  of  the  electric  cur- 
rent has  power  to  disturb  this  polar 
equilibrium,  each  molecule  being  similarly 
affected.  In  this  case  the  electrolysis  will 
proceed  from  particle  to  particle  through 
the  whole  chain  of  affinities,  decomposing 
and  recomposing,  until  the  ultimate  par- 
ticle on  each  side,  having  no  polar  force  to 
neutralize  it,  escapes  at  that  electrode 
which  has  a  polarity  opposite  to  itself. 
This  explanation  may  be  better  understood, 
perhaps,  by  inspecting  Fig.  45,  which 
represents   a   series   of   compound  mole- 


Fig,  45. 

opposite  extremities.  The  same  explana- 
tion will  be  found  to  serve  for  all  other 
cases  of  electrolysis,  both  simple  and 
secondary. 

8.  A  surface  of  water,  and  even  of 
air,  has  been  shown  capable  of  acting  as 
an  electrode,  proving  that  the  contact  of  a 
metallic  conductor  with  the  decomposing 
fluid  is  not  essential.  The  discharge  from 
a  powerful  electrical  machine  was  made  to 
pass  from  a  sharp  point  through  air  to  a 
pointed  piece  of  litmus-paper  moistened 
with  sulphate  of  soda,  and  then  to  a 
second  piece  of  turmeric-paper  similarly 
moistened.  This  discharge  had  power  to 
effect  a  true  electrolysis ;  the  blue  litmus 
was  reddened  by  the  sulphuric  acid  set 
free  from  the  sulphate  of  soda,  while  the 
yellow  turmeric  was  turned  brown  by  the 
alkaline  soda  from  the  same  salt. 

Electrolysis  takes  place  in  a  series  of 
compounds  in  the  precise  order  of  their  equiva- 
lents. Thus  if  wine-glasses  are  arranged 
in  a  series,  and  in  one  is  placed  sulphate 
of  soda,  in  another  acidulated  water,  in 
another  iodide  of  potassium,  and  in 
another  hydrochloric  acid,  and  if  the 
whole  series  be  connected  together  by 
siphon  tubes,  or  moistened  lamp-wick, 
passing  from  glass  to  glass,  and  a  power- 
ful galvanic  current  be  then  passed  through 
them,  electrolysis  will  occur  in  all,  but  not 
in  an  equal  degree. 

It  has  been  proved  by  accurate  experi- 
ment, that  the  decomposition  which  en- 
sues is  in  exact  proportion  to  the  equiva- 
lents of  each  substance.  In  other  words, 
we  say  it  requires  one  equivalent  of  elec- 
tricity to  decompose  one  equivalent  of 
an  electrolyte,  formed  from  the  union  of 
an  equivalent  of  acid  and  another  of  base. 
Conversely,  from  the  fact  that  an  equiva- 
lent of  electricity  is  required  to  decom- 
pose any  compound,  it  is  proved  that  the 
opposite  elements  of  this  compound,  in 
uniting,  will  disengage  the  same  equiva- 
lent of  electricity. 
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(^Continued Jrom  page  166.) 
THE   ARTICLE. 

Of  cases  in  which  a  Noun,  being  used  as 
the  complement  of  a  Verb,  expresses  with  that 
Verb  but  one  idea,  which  generally  may  be 
conveyed  by  one  ivord. — When  a  noun  is 
used  with  a  verb  and  with  that  verb  ex- 
presses but  one  idea,  the  article  is  dis- 
pensed with  ;  as  in, 

/^faim,   soif,  to  be  hungry,  thirsty, 
chaud,  warm,  cold,  &c. 

froid 
dessein        to  intend, 
compassion  to  pity. 


Avoir 


Chercher 


< 


Oourir 


honte 
coutume 
mal 
besoin 
^envie,  &c. 

{fortune 
malheur, 
&c. 
f  fortune 
(  risque 
/raison 


to  be  ashamed, 
to  be  in  the  habit, 
to  have  pain, 
to  want, 
to  wish,  &e. 
to  seek  fortune, 
to  seek  a  quarrel. 


to  run  after  fortune, 
to  risk, 
to  challenge. 
I  vengeance  to  ask  for  vengeance. 
Demander-<  justice,        to  ask  for  justice,  par- 
pardon  don. 
V^grace,  &c.    to  supplicate. 
/prise            to  give  one's  enemy  an 
I  advantage. 

r'  jour  to  appoint  a  day. 

parole  to  give  word, 

avis,  cau- 

&c.  to  inform,  to  caution, 
to  make  a  narrow  es- 
cape, 
to  hear  reason, 
to  take  a  joke  well, 
to  find  out  some  wit  in 

a  throng, 
to  raise  envy, 
to  reflect, 
to  disgrace  one. 
to  do  honour, 
to  affright, 
to  do  a  pleasure, 
to  make  large  profits. 


Donner 


Echapper 


I     tion, 
belle 


/  raison 
Entendre  I  raillerie 
I  malice 


Faii-e 


Gagner 
Mettre 


Parler 


Porter 


Prendre 


P.endre 

Savoir 
Tenir 


/envie 
j  reflexion 
J  honte 
I  honneur 
I  peur 
^^plaisir 

gros 
(  ordre  (a  ses 
<      afiaires)   to  settle  (one's  business). 
(  fin,  &c.        to  put  a  stop, 
aison  to  talk  reason. 

Frangais,     to  speak  French,    Eng- 
Anglais,        lish,  &c. 
&c. 

ienvie 
bonheur 
malheur 
/garde 
I  patience 
•{  m^decine 
■  conge 


It 


to  envy. 

to  bring  good  luck. 

to  bring  ill  luck. 

to  take  care. 

to  wait. 

to  take  some  medicine. 

to  take  leave. 
l^conseiI,&c.  to  consult  somebody, 
f  service         to  assist. 
(  visite  to  pay  a  visit, 

vivre  to  know  how  to  live, 

parole  to  keep  one's  word. 


But  when  the  noun  used  with  the  verb 
as  its  complement,  is  qualified  by  an 
adjective,  the  adjective  a,  un,  une,  or  the 
partitive  word  some,  is  most  generally- 
placed  before  that  noun  ;  as  in,  To  have 
a  terrible  fright.  Avoir  une  terrible  peur  ;  I 
am  extremely  hungry,  J'ai  une  faim  ex- 
treme ;  To  reflect  bitterly,  Faire  des 
reflexions  ameres ;  This  brought  me  an 
extraordinary  good  luck,  Ceci  me  porta 
un  boriheur  extraordinaire. 

But  when  the  adjective  which  qualifies 
the  noun  is  the  word  great,  grand,  most 
generally  the  adjective  ami,  is  suppressed  ; 
as,  J'ai  grand  faim,  I  am  very  hungry ;  J'ai 
grand  peur,  I  have  a  great  fear. 

Of  Nouns  employed  as  Apostrophes  and 
Interjections. — When  a  noun  is  employed 
as  an  apostrophe  or  an  interjection,  the 
article  the  is  dispensed  with  before  that 
noun ;  as  Courage,  friend,  defend  you"- 
self ;  Courage,  ami,  defendez-vous  ! 

Of  Nouns  employed  in  Apposition  o 
Adjectively. — When  nouns  change  their 
primary  signification  into  a  qualification, 
or  are  used  by  apposition,  the  article  is 
dispensed  with ;  which  may  take  place  in 
different  ways  ;  as. 

Are  you  surprised  that  Etes-vous  surpris  que 
Napoleon  was  more  Napoleon  ait  ^t^  plus 
than  a  man  in  some  qu'/?omme  dans  plus- 
of  his  acts  ?  ieurs  de  ses  actes  ? 

We  see  with  delight  the  Nous  voyons  avec  ddlices 

vast    fields    covered      les  vastes  campagnes, 

with  golden  harvests,      couvertes  de  moissons 

tlie  rich  gifts  of  Ceres.       dories,  riches  dons  de 

Cerds. 

In  the  first  sentence,  the  word  homme 
is  taken  adjectively;  in  the  second,  the 
phrase  riches  dons  modifies  moissons  dorees, 
by  apposition. 

When  they  are  used,  at  the  beginning 
of  an  incidental  sentence,  elliptically ;  as, 

All  the  nations  of  the  Touts  les  peuples  de  la 
globe  have  a  notion,  terre  ont  une  idee  plus 
more  or  less  clear,  of 
a  Supreme  Being ;  an 
evident  proof  that  ori- 
ginal sin  has  not  to- 
tally obscured  our 
understanding. 

The  ellipsis  here  consists  in  the  omission 
of  the  words  which  is,  before  evident  proof; 
which,  if  expressed,  would  be  followed  by 
a,  une. 

Of  Nouns  used  as  the  objects  of  Nouns  or 
Sorts,  Kinds,  or  Species. — When  a  noun  is 
used  as  the  object  of  another  noun  ex- 
pressing kind,  sort,  or  species,  it  is  pre- 


ou  moins  juste  d'un 
Etre  Supreme ;  preuve 
evidente  que  la  peche 
originel  n'a  pas  tout- 
a-fait  obscurci  uotre 
jugement. 
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ceded  by  the  prepositioii  of,  de,  and  no 
article ;  as  in,  Do  you  like  this  kind  of 
peaches  ?  Ainiez-vous  cette  espece  de 
peches?  I  do  not  like  this  style  of  drawing. 
Je  n'aime  pas  ce  genre  de  dessin. 

Remarks. — We  must  not  mistake  the 
above  sentences  for  those  in  which  taste 
and  elegance  alone  cause  the  article  to  be 
suppressed,  in  order  to  give  more  rapidity 
and  energy  to  the  style  ;  as. 

Citizens, foreiguers.eue-  Citoycns,  etrangei'S,  en- 
niies,  people,  kings,  nemis,  peuples,  rois, 
emperors,  pity  and  empereurs,  le  plaigu- 
respect  him.  ent  et  le  respectent. 

There  are  many  idioniatical  and  pro- 
verbial expressions  which  are  constructed 
without  the  article,  and  would  sound 
badly  by  its  addition ;  but  they  prove 
notlung  against  the  rule,  and  should  be 
considered  as  the  result  of  usage  and 
habit  only  ;  as,  Poverty  is  no  vice, 
Pauvrete  n'est  pas  vice,  (standing  for  la 
pauvrete  n'est  pas  tin  vice.)  In  which 
usage  has  suppressed  la  and  un. 

Of  the  Pro7iou)is  mon,  ton,  son,  notre, 
voire,  leur,  ce,  mil,  aucun,  quelque,  chaque, 
tout  {used  for  chaque),  certain,  plusienrs, 
andtel. — The  article  should  not  be  placed 
before  nouns  preceded  by  the  pronouns 
onon,  ton,  son,  notre,  votre,  leur,  ce,  nul, 
aucun.  quelque,  chaque,  tout  (used  for 
chaque),  certain,  plusienrs  and  tel ;  nor 
before  a  cardinal  niunber  taken  abso- 
lutely ;  as,  Twenty  men  fired  at  me,  Vingt 
hommes  tirent  feu  sur  moi.  These  pro- 
nouns and  nouns  of  number  exclude  the 
article,  because  they  all  operate  as  the 
article  would  before  the  common  nouns; 
tiiey  designate  them  in  a  precise  manner, 
and  give  them  the  definite  character  which 
tliese  nouns  have  in  the  mind  of  him  who 
speaks. 

But,  if  the  cardinal  numbers  have  a 
connection  with  what  precedes  or  follows, 
they  are  no  longer  used  in  an  absolute 
mode,  and  must  be  preceded  by  the 
article ;  as, 


On  the  occasion  of  the 
miracle  of  the  multi- 
plication of  ?oarCi<!,  the 
apostles  said  to  {the) 
Christ :  We  have  but 
Ave  loaves  and  two 
-isJics.  Then  Jesus 
Christ,  taking  the  five 
loaves  and  tJic  tv:n fishes, 
blessed  them,  &c. 


Dans  le  miracle  de  la 
multiplication  des 
pains,  les  apAtres  dir- 
ent  au  Christ :  Nous 
n'avons  que  cinq  pains 
et  deux  'poissons.  Alors 
Jesus  Christ  preuant 
les  cinq  pioAns  et  les  deux 
poissons,  les  b^nit. 


In  the  last  part  of  this  sentence,  cinq  pains 
deux  poissons  are  connected  with  what 
precedes,  and  must  be  preceded  by  the 
article  ;  whereas,  in  the  first  part  they  are 
not,  and  no  article  is  used.  Although  the 
article  the  is  never  used  with  the  possessive 
pronoun,  and  we  cannot  say.  La  madame, 
les  mesdames,  lor  the  lady  and  the  ladies,  la 
mademoiselle,  les  mes  demoiselles,  for  the 
young  lady  and  the  young  ladies,  we  may 
very  well  say,  le  monsieur  for  the  gentleman. 
The  reason  for  this  rule  is,  that  in  the  two 
first  expressions,  the  nouns  dame  and 
demoiselle  being  sometimes  used  by  them- 
selves, the  words  madame  and  mademoiselle, 
although  spelled  in  one  word,  present  two 
distinct  ideas,  and  signify  my  lady  and 
my  miss;  it  is  therefore  evident  that  the 
expressions  the  my  lady  and  the  my  7niss, 
cannot  be  used,  whilst  in  the  word  mon- 
sieur, the  two  words  mon  and  sieur  being 
inseparable,  because  the  word  sieur  is  no 
longer  in  use,  except  in  court,  those  two 
words  do  not  represent  the  two  English 
words,  my  sire,  but  only  recall  to  the 
mind  the  idea  represented  by  the  noun 
gentleman,  which  being  but  one  word, 
may  very  well  be  preceded  by  the  article. 

Of  Proper  Names  of  Deities,  Men,  and 
Animals. — Proper  names  of  deities,  men, 
and  animals,  do  not  take  the  article,  if 
they  are  not  taken  in  a  limited  sense  ;  as, 
God  has  made  the  world  as  it  is,  Dieu  a 
fait  le  monde  connne  il  est ;  Mars  was  the 
god  of  armies,  Mars  etait  le  dieu  des 
armees  ;  Pegasus  was  the  horse  of  the 
Parnassus,  Pegase  etait  le  cheval  du 
Parnasse. 

But  when  those  nouns  are  restricted  in 
their  meaning,  they  become  common 
nouns  applied  to  one  or  several  indivi- 
duals, and  are  used  definitely  ;  as.  The 
God  of  Christians,  Le  Dieu  des  Chretiens  ; 
The  Mars  of  the  Iliad,  Le  Mars  de 
riliade  ;  The  Pegasus  of  Apollo,  Le 
Pegase  d'Apollon.  In  the  first  examples, 
the  words  Dieu,  Mars,  Pegase,  are  used 
only  for  the  sake  of  their  signification. 
In  the  last,  on  the  contrary,  they  are  used 
with  regard  to  the  extent  of  that  signifi- 
cation ;  hence,  no  article  witii  the  former, 
and  the  article  with  the  latter. 

Of  the  Article  ivith  some  Italian  and 
French  Proper  Names.  —  Sometimes,  in 
imitation  of  the  Italians,  the  French  join 
tlie  article  to  the  names  of  painters,  poets, 
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actors  and  actresses  of  that  nation  ;    but 
they  do  it  only  by  an  elliptical  mode  of 
expression  ;    there    is    always    a    common  i 
noun  understood ;   so  we  say,  La  Malas-  | 
■p'me,  for  La  Contessa  Malaspine  ;  Le  Tasse,  ■ 
for  II  poeta    Tasso.     Formerly,  the  same  '. 
mode    of    expression    was   used  with   the 
name  of  some  of  our   actresses  with   an 
idea  of  contempt   or   degredation  ;    it  was  ; 
then    customary    to    say,    Mrs.    Lemaure  ; 
sinijs  like  a  nightingale,  La  Lemaure  chante  \ 
comme  un  rossignol ;  That  is  a  trick  played  ; 
by  Mrs.  Gaussin,   C'est  un   tour  joue  par  \ 
La   Gaussin.     But  now,   among  well-bred 
people,    this    mode    of    expression    is  no 
longer  in   use,   and   would  show  a  want  of  , 
education  in  those  who  should  employ  it. 

Of  Nouns  preceded  by  an  Adverb,  or  an  | 
expression  of  Quantity. — The  article  is  ^ 
seldom  used  before  a  noun  after  an  adverb  } 
or  word  of  quantity,  and  that  word  of  quan-  [ 
tity  is  always  itself  followed  by  the  pre- 
position of,  de  ;  as,  | 

How  many  apples  have  Cow&i€>i(^pommesavez-  j 
you  bought  ?  vous  achete  ? 

He  has  as  much   cou-  II  a  autant   de  courage 
rage  as  yourself.  que  vous. 

A  multitude  of  persons  Une.    multitude    de   pcr- 
were  drowned.  sounes  furenfc  noy^es. 

Exceptions.  —  Bieri,  as  an  adverb,  la 
plupart,  la  multiplicite,  are  followed  by  the 
preposition  of,  and  the  article  ;  as, 

Manj'  people  have  pe-  Bkn  des  gens  ont  peri. 

rished. 
She  is  very  kind.  Elle  a  bien  de  la  bont€. 

Moat  men  have  no  opi-  La  plupart  des  hommes 

uion  of  their  own.  u'out  pas  d'opinion  il 

eux. 
Health  yields    to    the  La  sante  cfede  it  la  raidti- 

number  of  remedies.       plicitc  des  rem^des. 

Plusieurs  is  followed  by  the  noun  with- 
out either  preposition  or  article,  when 
used  as  an  adjective  ;  but  when  used  as  an 
adverb,  it  follows  tlie  general  rule,  and 
takes  de  after  it ;  as,  Several  of  my  friends, 
Plusieurs  de  vies  amis  ;  Several  persons 
have  told  me,  Plusieurs  personnes  m'en 
dit.  Tout,  followed  by  a  noun  used 
definitely,  requires  that  noun  to  be  pre- 
ceded by  the  definite  article  ;  as,  Every- 
body says  that  you  are  good.  Tout  le  monde 
dit  que  vous  etes  bon. 

Remarks. — Among  the  words  of  quan- 
tity are  placed  plus,  vioivs,  pas,  point, 
jamais,  which  are  followed  by  of,  de,  with- 
out the  article  ;  as, 

He   has    more   money  II  a  plv.s  ol'argent  que 
than  I.  moi. 


He  has  less  good  quali- 
ties than  vices. 
He  has  no  fortune. 


II  a  moiiis  die  qualites  que 
de  vices. 

II  n'a  'pas  or  point  de  for- 
tune. 

II  n'a  jamais  d'argent. 


He  never  has  any  mo 

ney. 

It  must  be  observed,  that  in  the  preced- 
ing sentences,  where  the  article  is  not 
employed,  the  nouns  which  are  deprived 
of  it  are  only  taken  with  regard  to  their 
signification,  and  not  as  to  the  extent  of 
that  signification  ;  but  as  we  say,  with  the 
article. 
How  many  of  the  ap-  Combieu  rffis  pommes  que 

pies  you  have  bought      vous    avez     achetees, 

have  you  still  ?  avez- vous  encore  ? 

A  great  number  of  the  Un    grand    nombre  des 

persons     who    have      personnes  qui  se  sent 

been  to  sea  have  pe-      misesenmer  ont  peri. 

rished. 
He  has  many  of   the  11  a  beaucoup  des  qua- 

qualities  and  vices  of      litds  et  des  vices  de  son 

his  father,  &c.  pfere  ; 

because,  in  these  sentences,  the  words 
pommes,  personnes,  qualites,  vices,  are  re- 
stricted by  the  propositions  which  follow 
them,  and  are  consequently  definite. 

Of  the  Article,  with  names  of  Measure^ 
Weight,  and  Purchase. — In  English,  the 
adjective  a  or  an  is  placed  before  nouns 
of  measure,  weight,  and  purchase  ;  but  in 
French,  the  article  le,  la,  or  les  is  used  in 
its  stead ;  as, 

Rye  is  sold  for  two  Le  seigle  se  vend  cinq- 
shilling  a  bushel.  ante  sous  le  boisseau. 

Sugar  is  worth  five-  Le  sucre  vaut  dix  sous 
pence  a  pound.  la  livre. 

Cider  costs  one  shilling  Le  cidre  coute  un  shel- 
a  gallon.  ling  le  gallon. 

It  is  more  than  three  C'est  plus  de  trois  shel- 
shillings  for  the  two  lings  les  deux  bou- 
bottles.  teilles. 

Remark. — When  speaking  of  time,  we 
say.  He  receives  ten  shillings  a  week.  li. 
regoit  dix  shellings  par  semaine.  It  would 
be  a  fault  to  say,  la  semame. 

Of  the  Expressions  the  more  and  the  less 

when  used  together   in    English   to  form   a 

1  Comparison. — The  more  I  see  your  sister, 

[  the   less  I  love  her.     When  the   adverbs 

j  more  and  less,  preceded  by  the  article,  are 

I  repeated  in  English,  to  form  a  comparison, 

the  article   the  is  suppressed  in  French  ; 

the    above    sentence    should   then   be  ex- 

pressed    as    follows  :     Plus  je   vois   votre 

soeur,  moiiis  je  I'airne. 

The  suppression  of  the  article  arises 
from  the  fact  that  this  sentence  expresses 
comparison  in  a  comparative  and  not  in  a 
superlative  degree ;   for  it  signifies,  When 
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I  see  your  sister  more,  I  love  her  less. 
And  we  shall  see,  when  speaking  of  the 
adjective,  that  the  comparative  does  not 
admit  of  the  article  being  ever  placed 
before  the  comparative  adverbs  more  and 
less. 

Of  the  Article  the  used  in  Forming  a  Com- 
parison in  the  Superlative  Degree. — Wlien 
the  article  the  is  used  in  English  with  the 
adverbs  more  and  less,  to  form  a  compa- 
rison in  the  superlative  degree,  it  is  also 
expressed  in  French  ;  as,  Your  sister  is 
the  most  handsome  and  amiable  woman  I 
know,  Votre  soeur  est  la  plus  belle  et  la 
plus  aimable  femme  que  je  connaisse. 
It  is  seen  by  this  sentence,  that  not  only 
the  article  the  is  employed  to  form  a 
superlative,  but  it  is  repeated  before  each 
adjective  used  in  that  degree  of  compa-  I 
rison. 

The  Article  the,  with  the  Adverbs  more, 
less,  andhest,  is  sometimes  Variable  and  some-  j 
times  Invariable. 

Of  all  the  ladies  who  De  toutes  les  dames  qui 
were  at  the  funerai,  ^taieutauxfun^riilles 
your  sister  was  the  votre  sceur  dtait  ZaMiws 
most  distressed.  afflig^e. 

I  have  noticed  that  your  J'ai  remarqug  que  votre 
sister  never  cries,  sceur  uepleure  jamais 
even  when  she  is  the  mime  quand  elle  est 
most  distressed.  U  plus  affligde. 


In  the  first  sentence,  there  is  a  compari- 
son established  between  the  lady  spoken 
of  and  others  j  the  words  the  lady  are 
understood  after  the  verb  was,  or  the  noun 
lady  after  the  participle  distressed,  which 
compels  the  agreement  of  the  article  ;  for 
the  latter  part  of  the  sentence  signifies. 
Your  sister  was  the  lady  the  most  dis- 
tressed, or  the  most  distressed  lady.  In 
the  second  sentence,  on  the  contrary,  there 
is  no  comparison  established  between  the 
lady  spoken  of  and  any  other;  there  is  no 
feminine  noun  understood,  which  should 
compel_  the  agreement  of  the  article  ;  the 
expression  the  inost  signifies,  in  the  highest 
degree  :  it  modifies  the  participle  distressed, 
which,  having  no  number  and  no  gender  of 
its  own,  cannot  transfer  them  to  the 
article  ;  and  the  latter  part  of  this  sentence 
might  be  transposed ;  as.  When  she  is  dis- 
tressed   the  most,  or  in  the  highest  degree. 

Le  plus  le  moins,  le  mietix,  the  most,  the 
less,  the  best,  are  always  invariable  when 
they  relate  to  a  verb  or  an  adverb,  because 
then  they  form  an  adverbial  expression  ;  j 
as,  J 


Racme  and  Boileau  are  Racine  et  Boileau  sont 
the  poets  who  write  les  poetes  qui  e'crivent 
tfie  best  who  express  le  mieux,  qui  s'expri- 
themselves  the  most  mentlejplus  noblerMnt. 
twbly. 

Le  mieux,  le  plus,  refer  to  the  verb 
ecrivent  and  to  the  adverb  noblement,  and 
not  to  Boileau  and  Racine. 

Of  the  Repetition  of  the  Article.—The 
article  is  repeated  or  not  before  two  or 
more  plural  nouns,  united  by  the  conjunc- 
tion a.nd,  et ;  when  it  is  repeated,  the  ex- 
pression of  the  sentence  is  more  energetic  ; 
when  it  is  suppressed,  it  is  more  rapid  :  as 
in, 

The   fathers   and  mo-  les  pferes  et  les  mferes  des 
thers  of  the  children      enfants   ouvraient   la 
were  at  the  head  of     marche. 
the  procession. 

The  devotion  of  fathers  Le  d^vouement  desv'^res 
and  mothers  for  their  et  mferes  pour  leurs  en- 
children  is  natural.         fants  est  naturel. 

But  when  two  or  several  nouns  are  in 
the  singular  or  are  not  in  the  same  num- 
ber, the  article  is  always  repeated ;  as  in, 

The  father  and  mother  Le  pere  et  la  mfere  de  cet 
of  that  child  are  dead.      enfant  sont  morts. 

The  president  and  Le  president  et  les  iuges 
judges  were  of  the  furent  de  la  meme  opi- 
same  opinion.  nion. 


Of  the  Repetition  of  the  Article,  with 
Nouns  united  by  the  Conjunction  or,  ou. — 
When  two  nouns  are  united  by  or,  ou,  and 
they  represent  objects  of  a  different  nature, 
the  article  is  repeated  before  each  ;  as  in, 
I  will  send  you  the  brother  or  the  sister 
of  my  wife,  Je  vous  enverrai  le  frere  ou  la 
soeur  de  ma  femme.  But  if  the  noun 
which  follows  the  conjunction  or,  ou,  is 
only  the  explanation  of  that  which  pre- 
cedes it,  the  article  is  suppressed  before 
the  last ;  as  in,  The  deputies  or  represen- 
tatives of  the  people  were  elected  for  four 
years,  Les  deputes  ou  representants  du 
peuple  etaient  elus  pour  quatre  ans. 

Of  the  Repetition  of  the  Article,  with  two 
Adjectives  united  by  the  Conjunction  and,  et. " 
— When  the  two  adjectives  serve  to  qualify 
the  same  noun,  the  article  is  not  repeated 
before  the  second ;  as  in, 

How  do  you  like  the  Comment   trouvez-vous 
large    and    splendid      le  grand  et  magnifigue 
apartment    that    we      appartement  que  nous 
have  seen  this  morn-      avons  vu  ce  matin  ? 
ing? 

There  is  but  one  apartment  spoken  of. 
But  if  two  adjectives,  on  account  of  their 
signification,    cannot     qualify    the    same 
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noun,  the  sentence  is  then  eUiptical;  the  e 
is  a  noun  understood,  and  the  article 
should  be  repeated  before  each  adjective  ; 
as  in  I  have  visited  both  the  ancient  and 
the  new  continent,  J'ai  visite  Vancien  et  le 
nouveau  continent.  There  are  two  conti- 
nents spoken  of.  We  want  red  and  white 
wine  Nous  voulons  du  vin  rouge  et  du 
vin  blanc.  Wine  cannot  be  red  and 
white;  there  are  two  different  kinds  ot 
wine  spoken  of.  ,  , 

Of  the  Article  with  two  Adjectives  united 
It,  the  Conjunction  or,  ou.— When  a  noun 
is  preceded  by  two  adjectives,  united  by 
or,  ou,  and  expressing  qualities  of  a  ditle- 
rent  nature,  the  article  is  repeated  before 
the  second  adjective  ;  as  in, 

II  y  a  des  jeunes  gens 
qui  ne  gvaudissent  plus 
apres  la  quartorzieme 
oit,  la  qtninzieme  aun^e. 


UP    THE 


There  are  young  people 
who  stop  growing 
after  they  are  four- 
teen or  fifteen  years 
old. 

Good  or  bad  treatment 
cannot  tame  the  fero- 
city of  the  tiger. 


Les  hons  ou  les  mauvais 
traitements  ne  peuv- 
ent  adoucir  la  ferocite 
du  tigre. 


But  when  the  adjectives  are  placed  after 
the  noun,  the  repetition  of  the  article  is  a 
matter  of  taste;  as  in, 

The  sincere  or  false  re-  Les    remords    vrais    ou 
morse    of  the    king     /awxduroi  adoucirent 
softened  the  fury  of      la  fureur  du  peuple. 
the  people. 

Speaking  of  philosophers,  we  may  say 
equally  well,  for  the  modern  or  ancient 
philosophers:  Les  philosophes  anciens  ou 
modernes,  or  les  philosophes  anciens  ou  les 
modernes. 

[To  be  continiieti.) 


ANSWERS  TO  MATHEMATICAL  PRO- 
BLEMS.—Page  170. 
1. 

Let  r,i :  n  express  the  given  ratio  ;  then,  m+n  : 
m : :  the  given  dividing  hne  :  the  base  •.  •  the  sum 
of  the  sides,  and  difference  of  the  angles  at  the 
base,  are  given ;  which  is  elegantly  constructed, 
Prob.  12,  in  Simpson's  "Algebra." 

2. 
100s.  :  110s.  :  t  45s.  ;  49|s. ;  and  16s.  -14s.  (2s.) 
14s.  : :  50s.-49|s.  (Js.)  :  S^s. ;  hence,  49js-3is.  = 
46s.,  the  price  per  jacket  to  be  received  by  B.  in 
ready  money ;  therefore,  one  jacket  :  46s.  : :  300 
jackets  :  £690,  the  ready  money  which  B.  must 
receive  of  A  to  answer  the  problem. 


THE    FIRST   VOYAGE 
HUDSON. 

A  new  history  of  New  York  lately  pub- 
lished in  America,  contains  a  curious  and 
interesting  account  of  the  first  voyage  up 
the  Hudson,  the  largest  river  of  the  State 
of  New  York,  and  which,  as  our  readers 
no  doubt  know,  is  navigable  by  ships   to 
Albany,  120  miles  from  its  mouth.     Ihe 
whole  course  of  the  Hudson  is  324  miles. 
About  the  same  time  that   Champlain 
was   on   his   first   expedition  against   the 
Iroquois,  Henry  Hudson,  a  mariner  m  the 
employ  of  the  Dutch  East  India  Company, 
was  penetrating  the  Arctic  regions  m  the 
vain    search   for   a   northern    passage    to 
India.     With   a  small  yacht   or  fly-boat, 
called  the   Crescent,  manned  by  a  mixed 
crew  of  Englishmen  and  Hollanders,  he 
attempted   to   reach    Nova    Zembla;    but 
being    impeded    by    masses    of    ice,    he 
changed  the  course   of  his  vessel  to  the 
south-west,  ran  down  the  coast  of  Acadia, 
and  on  the   17th  of  July,  1609,  anchored 
off    the    Bay    of    Penobscot.     Finding    a 
good  harbour  near  by,  he  entered  it  the 
following  day,  and  remained  there  a  week, 
preparing   a   new  foremast   and   mending 
the   tattered   sails.      While   he  was   thus 
engaged,   a   large    concourse    of    natives 
arrived   in    two  French    shallops    and   in 
canoes,  and   proposed  to  traffic    furs    for 
such  European  commodities  as  he  might 
have  on  board.     Something  or  other  soon 
occurring  to  elicit  suspicion   of  their  in- 
tentions, Hudson  ordered  a  strict  watch  to 
be  kept.     The   day  before  he  left  the  har- 
bour, having  refitted  his  yacht,  he   sent 
out  a  boat  with  six  men  to  capture  one  of 
the  shallops,  while  twelve  men,  armed  with 
muskets  and  light  field-pieces,  went  ashore 
in  a  second  boat,  and,  driving  the  savages 
from  their  huts,   plundered   them   of   all 
the  valuables  they  contained. 

Leaving  at  once  the  immediate  scene  of 
this  outrage,  Hudson  glided  out  to  the 
mouth  of  the  harbour,  from  whence  he  set 
sail  on  the  following  day.  Running  down 
the  coast,  he  rounded  the  promontory  ot 
Cape  Cod,  and,  steering  in  a  southerly  direc- 
tion, reached  the  Capes  of  Virginia  on 
the  18th  of  August.  Being  driven  out  to 
sea  for  eight  days  by  a  succession  of  severe 
gales,  he  did  not  land  and  visit  the  colony 
of   his    countrymen,   which   he   knew    to 
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have  been  settled  on  the  James  River  two 
years  before  ;  but  turning  northward,  dis- 
covered the  Delaware  Bay,  examined  its 
currents,  soundings,  and  the  aspect  of  the 
land ;  and  then,  without  going  on  shore, 
continued  his  course  northwardly  until  the 
2nd  of  September,  when  he  came  in  sight 
of  the  highlands  of  Neversink,  and  en  tier- 
ing the  next  day  the  southern  waters  of 
New  York,  anchored  during  the  same 
afternoon  within  the  harbour  of  Sandv 
Hook.  ^ 

He  was  immediately  visited  by  the 
natives,  some  of  whom  were  clad  loosely 
in  pliant  deer-skins,  while  others  were 
dressed  in  furs,  and  wore  mantles  of 
feathers.  They  brought  on  board  small 
supplies  of  maize  and  green  tobacco,  which 
they  exchanged  for  trifles. 

While  remaining  at  anchor  in  this  har-. 
bour,    he    sent  a   boat  with   five    men   to 
sound  through  the  Narrows,  and  examine 
the  nature  of  the  country  beyond.     They 
found  a  fertile  soil,  covered  with  luxuriant 
grass  and  goodly  trees,  and  adorned  with 
such  a  profusion  of  wild  flowers  that  the 
air  was  filled  with  their  fragrance.      As 
the  boat,  however,  was  returning,  its  small 
crew  w^as  suddenly  assaulted  by  a  number 
of  Indians  in  two  large  canoes,  and  John 
Colman,  one  of  Hudson's  veteran  seamen, 
shot   with   an    arrow  in    the  neck.     Two 
others  were  also  wounded,  but  not  mortally. 
This    sad    accident   is  supposed    to    have 
arisen  from  the  Indians  having  been  sud- 
denly   surprised    at    the    appearance    of 
strange  men  within  their  waters,  and  not 
from  any  preconcert  on  their  part;  for  as 
soon  as  they  had  discharged  their  arrows, 
they   fled   with   great   speed.      Two  days 
afterwards  the  traffic  with  the  natives  was 
resumed.      But   Hudson,    a   strict,    stern, 
cautious   man,  was  no   longer  willing  to 
hazard  the   safety  of  his  vessel  and  crew 
among  a  people    of  whose  pacific  inten- 
tions he  began  to  entertain  serious  doubts. 
Weighing  anchor,    and    passing   through 
the   narrows  on    the   11th   of  September, 
he  entered  New  York  Bay,  "an  excellent 
harbour  for  all  winds,"  where  he  remained 
until  the  next  afternoon.     Having  deter- 
mined to  avoid  all  intercourse,  as  for  as  it 
Avas  possible,  with  the  savages  who  resided 
on  the  island   of  Manhattan,  he  sailed  up 
the  great   North  River  tw©  leagues,  and, 
on  the   13th,  proceeded  with    a  light  wind 


J  arid    flood-tide    as    far    as    Phillipsburgh 
;  Here    he    anchored    for   the   night.     The 
following  day    he   continued    his    voyage 
,  having  on  his  left  the  Palisade  rocks,  pre- 
I  senting  through  a  distance  of  thirty  miles 
unbroken  save  by  tlie  valley  of  the  Nyack' 
:  a    lofty   perpendicular  front,    varying    in 
I  altitude  from  three  to  seven  hundred  feet 
I  while    on    his   right    he  beheld  the   river 
I  bounded    by   a    low    undulating    border, 
j  frmged  with  noble  trees,  whose  foliage  was 
I  just  beginning  to  be  tinted  with  the  rich 
I  colours  of  autumn.     Sailing  onward,  he 
j  saw  the  river  gradually  expand  into  a  bav, 
I  contract  again,  and  again  expand,  until  in 
j  the  distance  before  him  it  appeared  to   be 
abruptly  shut  in  by  a  barrier  of  mountains. 
The  bold  heart  of  the  mariner  sank  within 
him  as  he  saw  what  seemed  to  him  th(» 
termination  of  his  voyage.     At  length    he 
discovered  a  deep,  narrow,  winding  river, 
up  which  he  sailed  until  he  came  to  West 
Point,   where   he    dropped    anchor,    and 
waited  until  daylight  for  the  further  pro- 
secution of  his  discovery.     As  soon  as  the 
mist  of  the  morning  had  cleared  away,  he 
continued  his  voyage  fifty  miles    further 
up   the  river,  where,  in   full  view  of   the 
Catskill  mountains,  he  remained  until  the 
following   evening,    trafficking    with    the 
natives,  '*  very  loving  people,"  who  spoke 
the    language   of    the   Mohawks.     Going 
with  them  on  shore  in  one  of  their  canoes, 
he  was  conducted  to  a  house  made  of  the 
bark    of    trees,  exceedingly    smooth,  and 
well   finished    both    within    and   without. 
Near  the  house  he  saw  a  quantity  of  corn 
and  beans  drying  in  the  sun,  sufficient  to 
have  freighted   three  ships.     The  Indians 
received    their  visitors  with   great   hospi- 
tality, spread  mats  for  them  to  seat  them- 
selves upon,  and  brought  them  some  food, 
in   wooden  bowls  painted  red,  while    two 
men  were  despatched  in  search  of  game, 
who  speedily  returned  with  a  brace  of  wild 
pigeons.     A  fat  dog  was  also  killed,  and 
skinned  with  shells  taken  from  the  water. 
These  preparations  were  made  in  expecta- 
tion  of  Hudson  and   his  companions  re- 
maining during  the  night;  but  they  deter- 
mined   to    return    on    board    their    ship. 
Apprehensive  that   they  had  been  influ- 
enced to  this  course  through  fear  of  their 
bows  and  arrows,  the  noble-hearted  savages 
immediately  broke  them  into  pieces  and 
threw  them   into  the  fire.     But  the   nru- 
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deuce  of  Hudson  was  proof  against  even 
this  act  of  friendliness,  and  he  persisted 
in  taking  liis  leave.  Soon  after,  he  pro- 
ceeded up  the  river  two  leagues,  when 
meeting  with  shoal  water,  he  anchored  off 
the  flats  opposite  to  which  the  city  of 
Hudson  now  stands.  Continuing  on  his 
course  by  short  stretches,  during  the  three 
following  days,  he  reached,  on  the  19th  of 
September,  the  vicinity  of  Albany,  where 
he  remained  with  his  yacht,  trafficking 
with  the  natives  for  provisions  and  furs, 
while  the  mate,  with  four  men,  ascended 
the  river  in  a  boat,  and  sounded  the  depth 
of  the  channel  as  far  up  as  the  junction 
of  the  Mohawk  with  the  Hudson,  or  oppo- 
site the  present  town  of  Lansingburgh. 

Hudson  arrived  at  Sclienectadea,  now 
called  Albany,  about  noon.  The  natives 
immediately  came  flocking  on  board, 
bringing  with  them  grapes  and  pumpkins, 
together  with  otter  and  beaver  skins,  which 
they  exchanged  for  hatchets,  beads,  knives, 
and  other  trifles. 

Desirous  of  testing  if  any  of  the  chiefs 
were  disposed  to  be  treacherous,  Hudson 
resorted  to  the  singular  expedient  of  ply- 
ing them  freely  with  wine  and  strong 
liquors.  Under  the  influence  of  these 
strange  potations,  they  all  grew  exceed- 
ingly merry,  and  one  of  them  became 
intoxicated.  On  beholding  him  stagger 
and  fall,  the  natives  became  dumb  from 
utter  astonishment.  They  all  hurried 
ashore  in  their  canoes,  and  did  not  again 
return  to  the  ship  until  noon  of  the  next 
day,  when,  finding  their  chief  perfectly 
restored,  they  were  highly  gratified. 
Renewing  their  visit  in  the  afternoon,  they 
brought  with  them  presents  of  tobacco 
and  beads ;  and  sending  for  a  platter  of 
venison,  caused  Hudson  to  eat  with  them. 
When  he  had  done  so,  they  all  departed 
except  the  old  chief,  who  still  remained  on 
board  in  the  hope  of  attaining  another 
draught  of  that  attractive  but  poisonous 
fire-water,  the  knowledge  of  which  was 
thus  first  introduced  to  the  Indians  of 
New  York. 

The  tradition  of  this  scene  of  intoxica- 
tion, on  the  arrival  of  the  first  ship,  exists 
among  the  Iroquois  Indians  until  this  day. 
One  relation  transfers  the  locality  from 
Albany  to  New  York,  and  is  as  follows: — 
"  A  long  time  ago,  before  men  with  white 
skins  Jiad   ever   been  seen,  some  Indians 


fishing  at  a  place  where  the  sea  widens, 
espied  something  at  a  distance  moving 
upon  the  water.  They  hurried  ashore, 
collected  their  neighbours,  who  together 
returned  and  viewed  intensely  this  aston- 
ishing phenomenon.  What  it  could  be, 
baffled  all  conjecture.  Some  supposed 
it  a  large  fish,  or  animal ;  others,  that  it 
was  a  very  big  house  floating  on  the  sea. 
Perceiving  it  moving  toward  land,  the 
spectators  concluded  it  would  be  proper 
to  send  runners  in  different  directions  to 
carry  the  news  to  their  scattered  chiefs, 
that  they  might  send  off  for  the  immediate 
attendance  of  their  warriors.  These 
arriving  in  numbers  to  behold  the  sight, 
and  perceiving  that  it  was  actually  moving 
toward  them,  they  conjectured  that  it  must 
be  a  remarkably  large  house,  in  which  the 
Manitio,  or  Great  Spirit,  was  corning  to 
visit  them.  They  were  much  afraid,  and 
yet  under  no  apprehension  that  the  Great 
Spirit  would  injure  them.  They  wor- 
shipped him.  The  chiefs  now  assembled 
at  York  Island,  and  consulted  in  what 
manner  they  should  receive  their  ^lanitto. 
Meat  was  prepared  for  a  sacrifice.  The 
women  were  directed  to  prepare  the  best 
of  victuals.  Idols  or  images  were  ex- 
amined and  put  in  order.  A  grand  dance 
they  thought  would  be  pleasing,  and,  in 
addition  to  the  sacrifice,  might  appease 
him  if  angry. 

"  The  conjurors  were  also  set  to  work 
to  determine  what  this  phenomenon  por- 
tended, and  what  the  result  would  be.  To 
these,  men,  women,  and  children  looked 
up  for  advice  and  protection.  Utterly  at 
a  loss  what  to  do,  and  distracted  alter- 
nately by  hope  and  fear,  in  their  confu- 
sion a  grand  dance  commenced.  Mean- 
time fresh  runners  arrived,  declaring  it  to 
be  a  great  house  of  various  colours,  and 
full  of  living  creatures.  It  now  appeared 
certain  that  it  was  their  Manitto,  pro- 
bably bringing  some  new  kind  of  game. 
Others,  arriving,  declared  it  positively  to 
be  full  of  people  of  different  colour  and 
dress  from  theirs,  and  that  one  in  particu- 
lar appeared  clothed  altogether  in  red. 
This  then  must  be  the  Manitto.  They 
were  lost  in  admiration,  and  could  not 
imagine  what  the  vessel  was,  whence  it 
came,  or  what  all  this  portended. 

"  They  are  now  hailed  from  the  vessel 
in  a  language  they  could  not  understand. 
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They  answer  by  a  shout,  or  yell,  in  their 
way.  The  large  canoe  stops.  A  smaller 
canoe  comes  on  shore  with  the  red  man  in 
it ;  some  stay  by  his  canoe  to  guard  it. 
The  chiefs  and  wise  men  form  a  circle, 
into  which  the  red  man  and  two  attendants 
approach.  He  salutes  them  with  a  friendly 
countenance,  and  they  return  the  salute 
after  their  manner.  They  are  amazed  at 
their  colour  and  dress,  particularly  with 
him,  who,  glittering  in  red,  wore  some- 
thing— perhaps  lace  and  buttons — they 
could  not  comprehend.  He  must  be  the 
Great  Manitto,  they  thought ;  but  why 
should  he  have  a  white  skin  ? 

"  A  large,  elegant  bottle  is  brought  by 
one  of  the  supposed  Manitto's  servants,  from 
which  a  liquid  is  poured  into  a  small  cup  or 
glass,  and  handed  to  the  Manitto.  He 
drinks,  has  the  glass  refilled,  and  handed  to 
the  chief  near  him.  He  takes  it,  smells  it, 
and  passes  it  to  the  next,  who  does  the 
same.  The  glass  in  this  manner  is  passed 
round  the  circle,  and  is  about  to  be  re- 
turned to  the  red-clothed  man,  when  one 
of  them,  a  great  warrior,  harangues  them 
on  the  impropriety  of  returning  the  cup 
unemptied.  '  It  was  lianded  to  them,'  he 
said,  '  to  drink  out  of  as  he  had.  To  fol- 
low his  example  would  please  him;  to 
reject  it  might  provoke  his  wrath  ;  and,  if 
no  one  else  would,  he  would  drink  it  him- 
self, let  what  would  follow;  for  it  was 
better  for  one  even  to  die,  than  that  a 
whole  nation  should  be  destroyed.' 

"He  then  took  the  glass,  smelled  at  it, 
again  addressed  them,  bidding  them 
adieu,  and  drank  its  whole  contents.  All 
eyes  were  now  fixed  upon  him.  He  soon 
began  to  stagger.  The  women  cried,  sup- 
posing him  in  fits.  He  rolled  on  the 
ground.  They  bemoaned  his  fate;  they 
^bought  him  dying.  He  fell  asleep. 
They  at  first  thought  he  had  expired,  but 
soon  perceived  he  still  breathed.  He 
awoke,  jumped  up,  and  declared  he  never 
felt  more  happy.  He  asked  for  more; 
and  the  whole  assembly  imitating  him, 
became  intoxicated. 

"  While  this  intoxication  lasted,  the 
whites  confined  themselves  to  their  vessel ; 
but  when  it  ceased,  the  man  with  red 
clothes  returned,  and  distributed  beads, 
axes,  hoes,  and  stockings.  They  soon 
became  familiar,  and  conversed  by  signs. 
The  whites   made   them  understand  that 


they  would  now  return  home,  but  the  next 
year  they  would  visit  them  again  with 
presents,  and  stay  with  them  a  while ;  but 
that  as  they  could  not  live  without  eating, 
they  should  then  want  a  little  land  to  sow 
seeds,  in  order  to  raise  herbs  to  put  in 
their  broth. 

"  Accordingly  a  vessel  returned  the  sea- 
son following,  when  they  were  much  re- 
joiced to  see  each  other;  but  the  whites 
laughed  when  they  saw  the  axes  and  the 
hoes  hanging  as  ornaments  to  their  breasts, 
and  the  stockings  used  as  tobacco- 
pouches.  The  whites  now  put  handles  in 
the  axes,  and  cut  down  trees  before  their 
eyes,  and  dug  the  ground,  and  showed 
them  the  use  of  the  stockings.  Here, 
they  say,  a  general  laugh  ensued,  to  think 
they  had  remained  ignorant  of  the  use  of 
these  things,  and  had  borne  so  long  such 
heavy  metal  suspended  round  their  necks. 
Familiarity  daily  increasing  between  them 
and  the  whites,  the  latter  now  proposed  to 
stay  with  them,  asking  them  only  for  so 
much  land  as  the  hide  of  a  bullock,  spread 
before  them,  could  cover  or  encompass. 
They  granted  the  request. 

"  The  whites  then  took  a  knife,  and  be- 
ginning at  one  place  on  this  hide,  cut  it 
into  a  rope  not  thicker  than  the  finger  of 
a  little  child.  They  then  took  the  rope, 
drew  it  gently  along  in  a  circular  form, 
and  took  in  a  large  piece  of  ground. 
The  Indians  were  surprised  at  their  supe- 
rior wit,  but  did  not  contend  for  a  little 
ground  as  they  had  enough.  They  lived 
contentedly  together  for  a  long  time,  but 
the  new  comers  from  time  to  time  asked 
for  more  land,  which  was  readily  obtained. 
And  thus  they  gradually  proceeded  up 
the  Mahicannituck,  or  Hudson  River, 
until  they  began  to  believe  they  would 
want  all  their  countr}^,  which  proved 
eventually  the  case." 

Such  is  the  interesting  tradition  of  the 
Iroqouis,  of  their  earliest  interviews  with 
the  whites,  and  the  incidents  which  ren- 
dered those  meetings  memorable. 

After  having  passed  several  days  in 
friendly  intercourse  and  profitable  trade 
with  the  natives,  Hudson,  finding  he  could 
proceed  no  higher  up  the  river  in  his  ves- 
sel, set  out  on  his  return.  His  ship  again 
grounding  opposite  the  spot  where  the 
city  of  Hudson  now  stands,  and  also  suf. 
fering   detention  for  some  days  by  reason 
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jf  adverse  winds,  he  went  ashore  and  ex- 
plored the  western  bank  of  the  river, 
where  he  found  a  rich  soil,  covered  with 
goodly  oak,  walnut,  chestnut,  and  cedar- 
trees,  with  abundance  of  slate  for  houses, 
"  and  other  good  stones." 

On  the  26th,  he  was  visited  by  two 
canoes,  in  one  of  which  came  the  old 
chief  who  had  been  intoxicated  at  Albany. 
He  had  descended  the  river  thirty  miles 
to  testify  his  love,  bringing  with  him 
another  old  man  bearing  strings  of  beads 
as  a  present.  Hudson  caused  them,  and  the 
four  women  by  whom  they  were  accom- 
panied, to  dine  with  him.  Two  of  the  latter 
were  young  girls,  some  sixteen  or  seventeen 
years  of  age,  who  behaved  themselves 
"very  modestly."  Dropping  down  the 
•iveron  the  27th,  he  anchored  on  the  29th 
n  the  vicinity  of  Newburgh,  of  which  he 
took  particular  notice,  as  a  "  pleasant 
place  to  build  a  town  in."  Here  he  re- 
mained bartering  with  the  natives,  until 
the  afternoon  of  October  1st,  when  he 
sailed  with  a  fair  wind  through  the  High- 
lands, and  after  descending  the .  river 
seven  leagues,  the  wind  failing,  he 
anchored  at  the  mouth  of  Haverstraw  Bay. 

The  Indians  of  the  Highlands,  whose 
chief  village  was  in  the  vicinity  of 
Anthony's  Nose — a  name  which  has  been 
given  to  an  elevated  peak  on  the  east  side 
of  the  North  or  Hudson  River — soon 
came  crowding  on  board  in  great  numbers. 
One  of  them,  dissatisfied  with  the  trifles 
he  had  received  in  payment  for  his  furs, 
and  desirous  of  displaying  to  his  friends 
something  of  a  different  character,  lurked 
in  his  canoe  about  the  stern  of  the  ship, 
for  the  purpose  of  carrying  off  some 
article  or  other  from  this  wonderful  float- 
ing structure. 

Watching  his  opportunity,  he  clambered 
up  the  rudder,  and  entering  the  cabin 
window,  stole  a  pillow  and  a  few  articles 
of  wearing  apparel.  For  this  act,  so 
venial  in  a  poor  ignorant  savage,  he  was 
immediately  shot  down  by  the  brutal  mate. 
His  companions,  panic-stricken,  took  to 
flight.  In  an  effort  to  recover  the  articles, 
another  Indian  had  one  of  his  hands  cut 
off,  and  was  drowned. 

Leaving  the  scene  of  this  disaster, 
Hudson  continued  on  his  way,  stopped 
for  the  night  off  the  mouth  of  Croton 
River,    sailed    again    at    daybreak,     and 


descending  the  river  twenty-one  miles, 
came  to  an  anchor  near  the  upper  end 
of  the  Island  of  Manhattan. 

Previous  to  exploring  the  great  river 
which  now  bears  his  name,  Hudson,  per- 
haps in  retaliation  for  the  death  of  Col- 
man,  had  made  prisoners  of  two  Man- 
hattan Indians,  designing  to  hold  them 
either  as  hostages  for  the  future  pacific 
behaviour  of  their  tribe,  or  with  a  view  of 
carrying  them  to  Europe.  Opposite  West 
Point,  as  he  went  up  the  river,  these  pri- 
soners had  escaped,  and  making  their  way 
back  with  all  speed  to  their  friends,  collected 
a  large  party  of  armed  warriors,  who  lay  in 
wait  for  the  return  of  the  vessel  in  the 
neighbourhood  of  the  inlet  of  Harlem 
River. 

Near  to  this  inlet  the  ship  was  now 
hove  to.  One  of  the  savages  who  had 
escaped,  accompanied  by  many  others, 
came  out  in  two  canoes  ;  but  not  being 
suffered  to  approach  the  vessel,  they  fell 
back  near  the  stem,  and  discharged  a 
volley  of  arrows  at  the  crew.  A  fire  was 
immediately  returned  from  the  vessel,  by 
which  two  or  three  of  the  savages  were 
killed.  Finding  the  numbers  on  shore 
increasing,  the  ship  was  at  once  got  under 
way.  As  it  moved  along,  the  main  body 
of  the  Indians  ran  to  the  point  upon 
which  Fort  Washington  was  subsequent- 
ly erected,  and  continued  the  assault  by 
another  volley  of  arrows.  The  discharge 
from  a  cannon  killing  two  of  them,  the 
rest  fled  into  the  woods  ;  but  a  dozen  of 
the  boldest  speedily  returned,  and  entering 
a  canoe,  advanced  resolutely  against  the 
ship.  The  cannon  was  fir^d  a  second  time, 
and  the  ball,  passing  entirely  through  the 
canoe,  killed  one  of  the  warriors.  A  fire 
from  the  deck  about  the  same  tini.\  killing 
several  others,  the  fight  terminated  with 
the  loss  of  nine  Indians.  Hudson,  soon 
after,  descended  to  the  mouth  of  the  river, 
and  on  the  4th  of  October,  put  to  sea, 
shaping  his  course  south-east  by  east. 

The  Gospel. — There  is  not  a  book  on 
earth  so  favourable  to  all  the  kind  and  all 
the  sublime  affections,  or  so  unfavourable 
to  hatred  and  persecution,  to  tyranny, 
injustice,  and  every  sort  of  malevolence, 
as  the  Gospel.  It  breathes  nothing 
throughout  but  mercy,  benevolence,  and 
peace, — Beattie» 


204 


THE  MONTHS— APRIL. 


"  Emblem  of  life !  see  changeful  April  sail 
Tu  varying  vest  along  the  shadowy  skies, 
Now  bidding  Summer's  softest  zephyrs  rise, 
Anon  I'ecalling  Winter's  stormy  gale. 
And  pouring  from  the  cloud  her  sudden  hail ; 
Then  smiling  through  the  tear  that  dims  her 

eyes. 
While  iris  with  her  braid  the  welkin  dyes, 
Promise  of  sunshine,  not  so  proiie  to  fail." 

Henry  Kirke  White. 

The  gentle  whispers  of  the  wind,  as  it 
passes  througli  the  bright  glades  and 
copses,  and  the  sound  of  sweet  voices  in 
the  woods,  are   mingling  ever  and  anon 


with  the  streamlet's  fall,  and  April's 
genial  showers.  Delightful  jubilee  !— 
Gentle  April  has  come  to  gladden  our 
hearts,  and  thus  Nature  welcomes  her. 
The  variegated  carpet  of  flowers,  the 
dewy  meads  with  simple  daisies  and  prim- 
roses pied,  and  the  gilded  showers  which 
water  the  earth,  make  us  exclaim  with 
Linnaeus,  "  Blessed  be  the  Lord  for  the 
beauty  of  summer  and  spring,  for  the  air, 
the  water,  the  verdure,  and  the  song  of 
hirds." 
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It  rains,  but  still  the   svin  shines,  and, 

lo  I  behold, 

The  finger  of  God  hath  tovich'd  the  sky, 
And  the  clouds,  like  a  vanquish'd  army,  fly,  ^ 
Leaving  a  rich,  wide,  azure  bow, 
O'erspauning  the  works  of  His  hand  below." 

The  name  of  this  month,  which  is 
derived  from  the  Latin  word  Aperire  (to 
open),  has  reference  to  the  season,  for 
the  earth  opens  her  bosom,  and  sends 
forth  her  riches,  and  the  young  buds  open 
under  the  influence  of  the  April  showers, — 
spring  has  really  come,  and  the  song  of 
the  skylark  is  heard  everywhere,  as  it  soars 
on  high  : 

"  Like  a  poet  hidden 

In  the  light  of  thought, 
Singing  hymns  unbidden. 
Till  the  world  is  wi'ought 
To  sympathy  with  hopes  and  fears  it  heeded 
not,"  " 

Since  the  time  of  Numa  Pompilius,  this 
month  has  retained  the  same  place  in  the 
calendar  that  it  does  now.  Romulus 
assigned  thirty  days  to  the  month,  but 
Numa  reduced  it  to  twenty-nine  days ; 
however,  Julius  Caesar  restored  it  to  its 
original  length,  which  has  not  been  altered 
since. 

The  Romans  dedicated  April  to  the 
goddess  Venus. 

The  synonymes  of  the  month  are  as 
follows  ;  in  Latin,  Aprilis  ;  French,  Avril ; 
lizlmn,  Aprile ;  Portuguese,  ^SrzV ;  ancient 
Cornish,  Eprell ;  and  Saxon,  Oster-monaih, 
or  Easter  month.  The  reason  the  Saxons 
called  it  Easter  month,  is  said  by  some  to 
be  in  honour  of  one  of  their  goddesses 
named  Eastre,  Eostre,  or  Easter,  while 
others  maintain  that  it  was  from  the 
easterly  winds  which  prevail. 

Painters  have  represented  this  month 
by  the  figure  of  a  young  man  (sometimes 
with,  and  sometimes  without  wings,  at 
his  shoulders),  clothed  in  a  green  flowing 
mantle,  adorned  with  garlands  of  myrtle 
and  hawthorn,  symbolical  of  the  verdure 
of  the  fields,  and  holding  violets  and 
primroses  in  his  left  hand,  while  the  right 
holds  the  sign  of  Taurus,  or  the  Bull,  in 
allusion  to  the  sun  entering  that  sign  on 
the  19th  of  the  month. 

The  beauties  of  this  month  have  afforded 
ample  materials  for  the  poet's  fancy, — and 
numberless  passages  might  be  quoted,  in 
which  all  her  charms  are  set  forth,  did 
space  permit ;  but  we  shall   content  our- 


selves with  the  old  English  distich,  which 
has   become    the   proverb  of  the    month  ; 

viz., 

"April  showers 
Bring  forth  May  flowers." 

There  are  several  remarkable  days 
belonging  to  the  month  ;  but  as  the  natural 
history  will  necessarily  occupy  a  consider- 
able space,  we  shall  only  give  a  brief 
notice  of  them. 

The  First  Day,  is  called  All  Fools' 
Day. — The  well-known  practice  of  making 
persons  go  on  some  foolish  errand,  such  as 
to  inquire  for  "pigeon's  milk,"  "strap 
oil,"  &c.,  or  playing  some  practical  joke 
upon  them,  has  given  rise  to  the  name  of 
All  Fools'  Day.  The  person  so  deceived 
is  called  an  April  fool  in  England,  a 
gowk  in  Scotland,  and  un  poisson  d' Avril 
(an  April  fish)  in  France.  This  custom 
is  said  to  be  of  Jewish  origin,  and  begun, 
from  the  mistake  of  Noah  in  sending  the 
dove  out  of  the  ark  before  the  water  had 
abated,  on  the  first  of  the  month,  among 
the  Hebrews,  which  answers  to  our  first 
of  April.  And  to  perpetuate  this  deliver- 
ance, it  was  thought  proper,  whoever 
forgot  so  remarkable  a  circumstance,  to 
punish  them  by  sending  them  upon  some 
sleeveless  errand,  similar  to  that  ineffectual 
message  upon  which  the  bird,  was  sent  by 
the  patriarch. 

On  this  day,  in  1578,  "William  Harvey, 
the  illustrious  discoverer  of  the  circulation 
of  the  blood,  and  physician  to  James  I. 
and  Charles  I.,  was  born  at  Folkstone  ; 
and  in  1596,  the  celebrated  philosopher, 
mathematician,  and  metaphysician,  Rene 
Descartes,  was  born  at  La  Haye,  in 
Tourain. 

The  Second  Day. — In  1791,  Honore 
Gabriel  de  Riqueti,  Count  of  Mirabeau, 
died,  aged  forty-two  years.  He  has  been 
styled  the  Alcibiades  of  the  French  revo- 
lution, and  is  well  known  as  a  brilliant 
orator  and  fluent  writer.  In  1801,  Lord 
Nelson's  victory  at  Copenhagen  was  ob- 
tained. 

The  Third  Day.  — In  1826,  died 
Reginald  Heber,  Bishop  of  Calcutta, — the 
author  of  the  following  beautiful  little 
poem  : 

A  NIGHT  THOUGHT. 

Reflected  on  the  lake,  I  love 
To  see  the  stars  of  evening  glow. 

So  tranquil  in  the  heavens  above. 
So  restless  in  the  waves  below 
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Thus  heavenly  Hope  is  all  serene, 
But  earthy  Hope,  how  bright  soe'er, 

Still  fluctviates  o'er  this  changing  scene, 
As  false  and  fleeting  as  'tis  fair. 

The  Fourth  Day  is  dedicated  to 
St.  Ambrose. —  He  composed  the  hymn 
known  as  the  Te  Deum,  and  also  converted 
and  baptized  St.  Augustine.  He  was  born 
about  the  year  340,  and  was  the  son  of  the 
Praetorian  prefect  of  Gaul. 

On  this  day,  in  1774,  died  the  cele- 
brated Oliver  Goldsmith,  at  the  age  of 
forty-five.  He  was  the  author  of  several 
good  comedies,  and  many  miscellaneous 
pieces,  tales,  &c. ;  among  which  we  may 
mention  the  "  Yicar  of  Wakefield,"  the 
"  Traveller,"  and  the  "  Deserted  Village." 

The  Fifth  Day.— In  1605,  died  John 
Stow,  at  the  age  of  eighty.  He  was  the 
author  of  several  works  relating  to 
national  antiquities,  the  most  celebrated 
of  which  is  his  "  Survey  of  London." 
In  1753,  the  British  Museum  was  esta- 
blished. In  1811,  Robert  Raikes,  of 
Gloucester,  died,  aged  seventy-six.  He 
was  the  originator  of  Sunday-schools,  in 
1780. 

The  Sixth  Day  is  Old  Lady  Day. — 
In  1348,  Laura  de  Noves  died.  She  is 
celebrated  for  having  been  beloved  by 
Petrarch,  and  for  having  returned  his 
passion  with  indifference;  and  in  1695, 
died  Dr.  Richard  Busby,  aged  eighty- 
nine. 

The  Seventh  Day.— In  1718  Dr. 
Hugh  Blair,  the  celebrated  divine,  was 
born  in  Edinburgh. 

The  Eighth  Day. — In  1492,  Lorenzo 
dei  Medici  died,  in  the  forty-fourth  year 
of  his  age;  and  in  1811,  Napoleon  Bona- 
parte abdicated  the  throne  of  France,  and 
Avas  afterwards  sent  to  the  Isle  of  Elba. 

The  Ninth  Day. — In  1626,  Francis 
Bacon  died  at  Highgate,  in  his  sixty- 
sixth  year  ;  and  in  1807,  died  John  Opie, 
the  celebrated  painter. 

The  Tenth  Day.— In  1583,  Hugo 
Grotius  was  born  at  Delft.  He  wrote 
many  works  upon  jurisprudence,  history, 
literature,  divinity,  and  poetry.  His  work 
upon  jurisprudence,  entitled  "  De  Jui-e 
Belli  et  Pacis,"  is  considered  as  a  stand- 
ard work,  and  has  been  translated  in  all 
the  European  languages.  In  1752,  died 
William  Cheselden,  the  celebrated  surgeon 
and  anatomist,  in  his  sixty-fourth  year. 


The  Eleventh  Day. — In  1713,  the 
celebrated  peace  of  Utrecht  was  con- 
cluded, and  with  it  terminated  the  twelve 
years'  war  for  the  succession  to  the  throne 
o'f  Spain.  In  1770,  George  Canning,  the 
distinguished  statesman,  was  born,  in  the 
parish  of  Maryleboiie,  London. 

The  Twelfth  Day. — In  Q5,  the  illus- 
trious Seneca  died  at  Rome,  in  the  fifty- 
third  year  of  his  age.  In  1704,  Jacques 
Benigne  Bossuet  died  at  Paris,  aged 
seventy-six.  In  1748,  William  Kent,  the 
artist  and  celebrated  landscape  gardener, 
died  at  the  age  of  sixty-four.  In  1765, 
died  Dr.  Edward  Young,  the  author  of 
"  Night  Thoughts,"  aged  eighty- four. 
In  1782,  Pietro  Metastasio,  the  author  of 
several  sacred  dramas  or  oratorios,  espe- 
cially ^' La  Mort  d'  Abel,"  died,  aged 
eighty-thi'ee ;  and  in  the  same  year  Ad- 
miral Rodney  defeated  the  French  fleet, 
under  Count  de  Grasse,  in  the  West 
Indies. 

The  Thirteenth  Day. — In  1759,  died 
the  celebrated  George  Frederick  Handel, 
aged  seventy,  five, — one  of  the  greatest 
musicians  that  ever  lived.  He  composed 
"  Israel  in  Egypt,"  ''  The  Messiah," 
*'  Judas  Maccabaeus,"  and  several  other 
oratorios. 

The  Fourteenth  Day. — In  1471,  the 
battle  of  Barnet  was  fought,  in  the  wars 
between  the  houses  of  York  and  Lan- 
caster ;  when  the  Earl  of  Warwick,  called 
the  "  King  Maker,"  was  slain  in  the  field. 
In  1685,  Thomas  Otway,  the  dramatic 
poet,  died  before  he  had  reached  his  thirty- 
fourth  year;  and  in  1808,  Beilby  Porteus, 
the  eminent  divine,  died  at  Fulham,  in 
the  seventy-eighth  year  of  his  age. 

The  Fifteenth  Day. — In  1820,  John 
Bell,  the  eminent  surgeon  and  anatomist, 
died  of  dropsy  at  Rome,  aged  fifty-seven. 

The  Sixteenth  Day. — In  1788,  died 
George  Louis  le  Clerc,  Comte  de  Buffbn, 
the  celebrated  naturalist,  in  his  eighty- 
first  year. 

The  Seventeenth  Day. —  In  1790, 
Benjamin  Franklin,  the  celebrated  printer 
and  philosopher,  died  at  the  age  of  eighty- 
four. 

The  Eighteenth  Day.  —  In  1552, 
John  Leland  or  Laylonde,  the  eminent 
English  antiquary,  died;  and  in  1802, 
Erasmus  Darwin,  the  celebrated  physician 
and   physiologist,  died    at   Derby   in  the 
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;eventieth  year  of  his  age.  Darwin's 
'Zoonomia;  or,  Laws  of  Organic  Life," 
ind  his  "Phytologia;  or,  Philosophy  of 
Agriculture  and  Gardening,"  were  his 
best  works. 

The  Nineteenh  Day.  —  In  1560, 
Philip  Melancthon  or  Melauthon,  died 
at  "Wittemberg  ;  and  in  1824,  Lord  George 
Gordon  Byron,  died  at  Missolonghi,  aged 
thirty- six. 

The  Twentieth  Day. — In  1657,  Blake 
destroyed  tlie  Spanish  Armada ;  and  in 
1760,  Jean  Louis  Petit,  a  celebrated  French 
surgeon,  died  at  Paris,  aged  eighty-six. 

The  Twenty-First  Day  is  dedicated, 
in  the  old  almanacks,  to  St.  Ansehn,  who 
was  born  at  Aoust  in  Piedmont,  and 
created  Archbishop  of  Canterbury  in 
1093,  by  William  Rufus.  He  died  on 
this  day,  1109,  aged  seventy-six.  In 
1142,  Peter  Abelard,  a  learned  doctor  in 
the  church,  died,  aged  sixty-three.  He  was 
the  celebrated  lover  of  the  no  less  cele- 
brated Heloise.  On  this  day.  Bishop 
Heber  was  born,  in  1783. 

The  Twent\-Second  Day. — In  1707, 
Henry  Fielding,  the  novelist,  or,  as  he  is 
sometimes  styled,  "  the  father  of  the 
English  novelists,"  was  born ;  and  in 
1724,  Emmanuel  Kant,  the  author  of 
the  "  Critical  Philosophy,"  was  born  at 
Konigsberg  in  Prussia. 

The  Twenty-Third  Day  is  called  St. 
George's  Day. — St.  George  is  the  patron 
saint  of  England,  and  is  said  to  have  been 
born  in  Cappadocia  of  Christian  parents. 
Every  schoolboy  has  read  the  fabulous 
history  of  St.  George  rescuing  the  King 
of  Beyrout's  daughter  from  a  desperate 
dragon,  and  all  that  befel  him  in  liis 
sojourn  in  Palestine.  He  is  represented 
on  our  old  sovereigns  and  five-shilling 
pieces,  in  the  act  of  slaying  the  dragon. 
Historians  agree  that  he  was  beheaded  on 
this  day  290,  after  being  drawn  through 
the  city  of  Lydda,  for  having  openly 
avowed  himself  as  the  champion  of  the 
Christians.  St.  George  was  the  ancient 
word  of  attack  of  England,  as  St.  Andrew 
was  that  of  Scotland,  and  the  figure  of 
this  saint  is  attached  to  the  order  of  the 
Garter,  which  was  instituted  by  Edward  III. 
after  thebattleof  Callice,  in  the  year  1349. 

In  1564,  William  Shakspere,  the  im- 
mortal dramatist,  is  said  to  have  been  born  ; 
but  there  appears  to  be  considerable  doubt 


as  to  the  exact  dates  of  his  birth  and  death. 
The  entry  of  his  baptism  in  the  register 
of  baptisms  of  the  parish  church  of 
Stratford-upon-Avon,  is  upon  the  26th  of 
April  1564,  and  the  date  of  burial  is 
registered  as  the  25th  of  April,  1616. 

In  1616,  the  celebrated  author  of  "Don 
Quixote,"  Miguel  Cervantes  de  Saavedra, 
died  at  Madrid,  aged  sixty-nine. 

The  Twenty-Fourth  Day. — In  1731, 
Daniel  Defoe,  the  author  of  "  Robinson 
Crusoe,"  "The  Trueborn  Englishman," 
&c.,  died  in  the  parish  of  St.  Giles's, 
Cripplegate,  aged  seventy. 

The  Twenty-Fifth  Day  is  dedicated 
to  St.  Mark,  whose  Gospel  was  written  in 
the  year  63.  The  order  of  Knights  at 
Venice,  taking  his  name,  was  instituted  in 
737;  their  motto  was  '^  Pax  tibi,  Marce, 
evangelista  meus.^'  There  were  many 
peculiar  customs  kept  upon  this  day,  but 
they  have  now  become  obsolete.  Among 
others  was  that  of  blessing  the  corn,  and 
also  watching  in  the  church  porch  on  the 
eve  of  St  Mark,  to  see  the  ghosts  of  those 
who  should  die  in  the  following  year. 

In  1595.  Torquato  Tasso  died  at  Rome  ; 
and  in  1599,  Oliver  Cromwell  was  born 
in  Huntingdon.  In  1800,  William  Covv- 
per  the  poet  died  at  East  Dereham,  near 
Norwich. 

The  Twenty-Sixth  Day. — In  1711, 
David  Hume,  the  historian,  author  of  the 
"  History  of  England,"  was  born  at 
Edinburgh  ;  and  in  1716,  Lord  John 
Somers  died,  aged  sixty-four. 

The  Twenty-Seventh  Day. — In  1737, 
Edward  Gibbon,  the  author  of  the  "  De- 
cline and  Fall  of  the  Roman  Empire," 
was  born  ;  and  in  1794,  Sir  William  Jones 
died  in  India,  in  his  forty-eighth  year. 

The  Twenty-Eighth  Day. — In  1825, 
died  the  Baron  Denon,  who  was  cele- 
brated for  his  antiquarian  researches. 

The  Twenty-Ninth  Day,— In  1779, 
the  Rev.  John  Ash,  LL.D.,  died  at  Per- 
shore,  in  Worcestershire;  and  in  1759, 
William  Pitt,  the  statesman,  was  born. 

The  Thirtieth  Day.— In  1745,  the 
battle  of  Fontenoy  was  fought  between 
the  French  under  Count  Saxe,  and  the 
English,  Dutch,  and  Austrians,  under  the 
Duke  of  Cumberland.  In  1789,  General 
Washington  was  elected  President  of  the 
United  States;  and  in  1827  the  first  stone 
of  the  London  University  was  laid. 
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HINTS  TO  TEACHERS. 

BY    D.    PAGE. 
Ill, — RIGHT    MODES    OF    TEACHING. 

From  what  has  been  said  of  education, 
it  is  very  obvious  that  it  is  no  small  thing 
to  be  a  successful  teacher.  It  is  admitted 
by  all,  that  the  teacher  should  be  apt  to 
TEACH.  He  cannot  be  useful  without 
this.  He  may  have  an  unimpeachable  cha- 
racter ;  he  may  have  the  most  liberal  and 
thorough  literary  acquirements ;  he  may 
deeply  feel  his  responsibility,  and  yet  after 
all  he  may  fail  to  teach  successfully. 

Aptness  to  teach  has  been  said  to  be  a 
native  endowment,  a  sort  of  instinct,  and 
therefore  incapable  of  being  improved  by 
experience  or  instruction,  —  an  instinct 
such  as  that  which  guides  the  robin, 
though  hatched  in  an  oven,  to  build  a  per- 
fect nest  like  that  of  its  parent,  without 
ever  having  seen  one.  I  am  of  opinion 
that  such  instincts  in  men  are  rare ;  but 
that  aptness  to  teach,  like  aptness  to  do 
anything  else,  is  usually  an  acquired 
power,  based  upon  a  correct  knowledge  of 
what  is  to  be  done,  and  some  accurate 
estimate  of  the  fitness  of  the  means 
used  for  the  end.  If  there  are  exceptions 
to  this,  they  are  very  uncommon  ;  and 
the  safer  way,  therefore,  for  the  majority 
of  teachers,  is,  to  study  carefully  the  ra- 
tionale of  their  processes,  and  to  rely 
rather  upon  sound  and  philosophical  prin- 
ciples in  their  teaching,  than  upon  a 
very  doubtful  intuition. 

One  of  the  most  common  errors  into 
which  young  teachers  fall  (and  some  old 
ones  too)  is  that  of  misjudging  of  the 
degree  of  assistance  which  the  young 
scholar  needs  in  the  pursuit  of  learning. 
There  are  a  few  who  forget  the  difficulties 
which  impeded  their  own  perception 
of  new  truths  when  learners,  and  there- 
fore have  no  sympathy  with  the  perplexi- 
ties which  surround  the  children  under 
their  charge  when  they  encounter  like 
difficulties.  They  refuse  to  lend  a  helping 
hand,  even  where  it  is  needed ;  and  by 
making  light  of  the  child's  doubts,  per- 
haps sneering  at  his  unsuccessful  struggles, 
they  dishearten  him  so  far  that  imaginary 
obstacles  become  insurmountable,  and  he 
gives  up  in  despair.  But  a  far  more  nu- 
merous class  tend  toward  the  other  extreme. 


From  a  mistaken  kindness,  or  a  mistaken 
estimate  of  the  child's  ability,  or  both, 
they  are  disposed  to  do  quite  too  much 
for  him,  and  thus  they  diminish  his  power 
to  help  himself.  The  child  that  is  con- 
stantly dandled  upon  the  lap  of  its  nurse, 
and  borne  in  her  arms  to  whatever  point 
it  may  desire  to  go,  does  not  soon  learn 
to  walk ;  and  when  it  at  length  makes  the 
attempt,  it  moves  not  with  the  firm  tread 
of  him  who  was  early  taught  to  use  his 
own  limbs.  There  is  a  great  deal  of  lite- 
rary dandling  practised  in  our  schools; 
and,  as  a  consequence,  a  great  many  of 
our  children  are  mere  sickly  nurslings, 
relying  upon  leading-strings  while  in  the 
school,  and  falling  for  very  weakness,  just 
as  soon  as  the  supporting  hand  is  with- 
drawn. This  evil  is  so  common,  and  in 
some  instances  so  monstrous,  that  I  shall 
be  pardoned  if  I  dwell  upon  it  a  little 
more  fully. 

In  illustrating  this  subject,  I  must  men- 
tion two  processes  of  teaching,  not  indeed 
exactly  opposite  to  each  other,  though 
widely  different, — into  one  or  both  of 
which  many  of  our  teachers  are  very  liable 
to  fall.  I  shall,  for  the  sake  of  a  name, 
designate  the  former  as  the  pouring-in  pro^ 
cess.  This  consists  in  lecturing  to  a  class 
of  children  upon  every  subject  which 
occurs  to  the  teacher,  it  being  his  chief 
aim  to  bring  before  them  as  many  facts 
in  a  limited  time  as  possible.  It  is  as  if 
he  should  provide  himself  with  a  basket  Ox 
sweetmeats,  and  every  time  he  should  come 
within  reach  of  a  child,  should  seize  him, 
and  compel  him  to  swallow  —  regardless 
of  the  condition  of  his  stomach — whatever 
trash  he  should  happen  first  to  force  into  his 
mouth.  Children  are  indeed  fond  of  sweet- 
meats, but  they  do  not  like  to  have  them  ad- 
ministered f — and  every  physiologist  knows 
there  is  such  a  thing  as  eating  enough 
even  of  an  agreeable  thing  to  make  one 
sick,  and  thus  produce  loathing  for  ever 
after.  Now,  many  teachers  are  just  such 
misguided  caterers  for  the  mind.  They 
are  ready  to  seize  upon  the  victims  of  their 
kindness,  force  open  their  mental  gullets^ 
and  pour  in,  without  mercy  and  without 
discretion,  whatever  sweet  thing  they  may 
have  at  hand,  even  though  they  surfeit 
and  nauseate  the  poor  sufferer.  The 
mind,  by  this  process,  becomes  a  mere 
passive  recipient,  taking  in  without  much 
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esistance   whatever    is   presented    till    it 
s  full. 

'A  passive  recipient  I"  said  one  to 
ms  friend,  "what  is  a  passive  recipient?'* 
A  passive  recipient,"  replied  his  friend, 
is  a  two-gallon  jug.  It  holds  just 
wo  gallons,  and  as  it  is  made  of 
)Otters'  ware,  it  can  never  hold  but  just 
wo  gallons."  This  is  not  an  unfit  illus- 
ration  of  what  I  mean  by  making  the 
nind  a  passive  recipient.  Whenever  the 
eacher  does  not  first  excite  inquiry,  first 
jrepare  the  mind  by  waking  it  up  to  a 
lesire  to  know,  and  if  possible  to  find  out 
)y  itself,  but  proceeds  to  think  for  the 
;hild,  and  to  give  him  the  results,  before 
;hey  are  desired,  or  before  they  have  been 
iought  for, — he  makes  the  mind  of  the 
5hild  a  two-gallon  jug,  into  which  he  may 
30ur  just  two  gallons,  but  no  more.  And 
f  day  after  day  he  should  continue  to 
DOur  in,  day  after  day  he  may  expect  that 
what  he  pours  in  will  all  run  over.  The 
nind,  so  far  as  retention  is  concerned, 
ivill  act  like  the  jug  ;  that  is,  a  part  of 
what  is  poured  in  to-day,  will  be  diluted 
by  a  part  of  that  which  is  forced  in  to- 
naorrow,  and  that  again  will  be  partially 
displaced  and  partially  mingled  with  the 
next  day's  pouring,  till  at  length  there 
will  be  nothing  characteristic  left.  But 
aside  from  retention,  there  is  a  great  dif- 
ference between  the  jug  and  the  mind. 
The  former  is  inert  material,  and  may  be 
as  good  a  jug  after  such  use  as  before. 
But  the  mind  suffers  by  every  unsuc- 
cessful effort  to  retain. 

This  process  of  lecturing  children  into 
imbecility  is  altogether  too  frequently 
practised  ;  and  it  is  to  be  hoped,  that  in- 
telligent teachers  will  pause  and  inquire 
before  they  pursue  it  further. 

The  other  process  to  which  I  wish  to 
call  attention,  is  that  which,  for  the  sake 
of  distinguishing  it  from  the  first,  I  shall 
denominate  the  drawing-out  process.  This 
consists  in  asking  what  the  lawyers  call 
leading  questions.  It  is  practised,  usually, 
whenever  the  teacher  desires  to  help  along 
the  pupil.  This  habit  of  assisting  the 
pupil  to  some  extent,  is,  however,  a  very 
common  one,  and  as  deleterious  to  mind 
as  it  is  common.  The  teacher  should  at 
once  abandon  this  practice,  and  require 
the  scholar  to  do  the  talking  at  recitation. 
I  need  hardly  suggest  that  such  a  course 


of  extraction  at  recitation,  aside  from  the 
waste  of  time  by  both  parties,  and  the 
waste  of  strength  by  the  teacher,  has  a 
direct  tendency  to  make  the  scholar  miser- 
ably superficial.  For  why  should  he  study, 
if  he  knows  from  constant  experience 
that  the  teacher,  by  a  leading  question, 
will  relieve  him  from  all  embarrassment? 
It  has  often  been  remarked,  that  "  the 
teacher  makes  the  school."  Perhaps  in 
no  way  can  he  more  effectually  make  an 
inefficient  school,  than  by  this  drawing- 
out  process. 

I  look  upon  the  two  processes  just  de- 
scribed, as  very  prominent  and  prevalent 
faults  in  our  modern  teaching ;  and  if  by 
describing  them  thus  fully,  I  shall  induce 
any  to  set  a  guard  upon  their  practice  in 
this  particular,  I  shall  feel  amply  rewarded. 

It  is  always  a  very  difficult  question 
for  the  teacher  to  settle,  *'  How  far  shall  I 
help  the  pupil,  and  how  far  shall  the  pupil 
be  required  to  help  himself?  "  The  teach- 
ing of  Nature  would  seem  to  indicate 
that  the  pupil  should  be  taught  mainly  to 
depend  on  his  own  resources.  This,  too, 
I  think,  is  the  teaching  of  common  sense. 
Whatever  is  learned  should  be  so  tho- 
roughly learned,  that  the  next  and  higher 
step  may  be  comparatively  easy.  And 
the  teacher  should  always  inquire,  when 
he  is  about  to  dismiss  one  subject,  whether 
the  class  understand  it  so  well  that  they 
can  go  on  to  the  next.  He  may,  indeed, 
sometimes  give  a  word  of  suggestion  during 
the  preparation  of  a  lesson,  and  by  a 
seasonable  hint,  save  the  scholar  the  need- 
less loss  of  much  time.  But  it  is  a 
very  great  evil  if  the  pupils  acquire  the 
habit  of  running  to  the  teacher  as  soon 
as  a  slight  difficulty  presents  itself, 
to  request  him  to  remove  it.  Some 
teachers,  when  this  happens,  will  send 
the  scholar  to  his  seat  with  a  reproof 
perhaps;  while  others,  with  a  mistaken 
kindness,  will  answer  the  question,  or 
solve  the  problem  themselves,  as  the  short- 
est way  to  get  rid  of  it.  Both  these 
courses  are,  in  general,  wrong.  The  in- 
quirer should  never  be  frowned  upon  ;  this 
may  discourage  him.  He  should  not  be 
relieved  from  labour,  as  this  will  diminish 
his  self-reliance  without  enlightening  him ; 
for  whatever  is  done  for  a  scholar  without 
his  having  studied  closely  upon  it  himself, 
makes  but  a  feeble  impression  upon  him, 
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and  is  soon  forgotten.  The  true  way  is, 
neither  to  discourage  inquiry  nor  answer 
the  question.  Converse  with  the  scholar  a 
little  as  to  the  principles  involved  in  the 
question  ;  refer  him  to  principles  which 
he  has  before  learned,  or  has  now  lost  sight 
of;  perhaps  call  his  attention  to  some 
rule  or  explanation  before  given  to  the 
class;  go  just  so  far  as  to  enlighten  him 
a  little,  and  put  him  on  the  scent,  then  leave 
him  to  achieve  the  victory  himself.  There 
is  a  great  satisfaction  in  discovering  a 
difficult  thing  for  oneself,  and  the 
teacher  does  the  scholar  a  lasting  injury 
who  takes  this  pleasure  from  him.  The 
teacher  should  be  simply  suggestive,  but 
should  never  take  the  glory  of  a  victory 
from  the  scholar  by  doing  his  work  for 
him,  at  least,  not  until  he  has  given  it  a 
thorough  trial  himself. 

The  skill  of  the  teacher,  then,  will  be  best 
manifested,  if  he  can  contrive  to  awaken 
such  a  spirit  in  the  pupil,  that  he  shall  be 
very  unwilling  to  be  assisted  ;  if  he  can 
kindle  up  such  a  zeal,  that  the  pupil  will 
prefer  to  try  again  and  again  before  he  will 
consent  that  the  teacher  shall  interpose.  I 
shall  never  forget  a  class  of  boys,  some  four- 
teen or  fifteen  years  of  age.  who,  in  the  study 
of  algebra  had  imbibed  this  spirit.  A 
difficult  question  had  been  before  the  class 
a  day  or  two,  when  I  suggested  giving 
them  some  assistance.  "  Not  to-day,  sir," 
was  the  spontaneous  exclamation  of  nearly 
every  one.  Nor  shall  I  forget  the  ex- 
pression that  beamed  from  the  countenance 
of  one  of  them,  when,  elated  with  his 
success,  he  forgot  the  proprieties  of  the 
school,  and  audibly  exclaimed,  "  I've  got 
it!  I've  got  it  I  "  It  was  a  great  day  for 
him  ;  he  felt,  as  he  never  before  had  felt, 
his  own  might.  Nor  was  it  less  gratifying 
to  me  to  find  that  his  fellows  were  still 
unwilling  to  know  his  method  of  solution. 
The  next  day  a  large  number  brought  a 
solution  of  their  own,  each  showing  evi- 
dence of  originality.  A  class  that  has 
once  attained  to  a  feeling  like  this,  will 
go  on  to  educate  themselves,  when  they 
shall  have  left  the  school  and  the  living 
teacher. 

As  to  the  communication  of  knowledge, 
aside  from  that  immediately  connected 
with  school  -  studies,  there  is  a  more 
excellent  way  than  that  of  pouring  it 
in  by  the  process  already  described.     It 


is  but  just  that  I  should  give  a  specimen 
of  the  method  of  doing  this.  I  shall 
now  proceed  to  do  so,  under  the  head  of 
JVaking-np  mind.  The  teacher  of  any  ex- 
perience knows,  that  if  he  will  excite  a  deep 
and  profitable  interest  in  his  school,  he 
must  teach  many  things  besides  book-studies-. 
In  our  common  schools,  there  will  always 
be  a  company  of  small  children,  who,  not 
yet  having  learned  to  read  understai)dingly, 
will  have  no  means  of  interesting  themselves, 
and  must  depend  mainly  upon  the  teacher 
for  the  interest  they  take  in  the  school. 
This  to  them  is,  perhaps,  the  most  critical 
period  of  their  lives.  Whatever  impres- 
sion  is  now  made  upon  theni  will  l)e  en- 
during. If  there  they  become  disgusted  with 
the  dulness  and  confinement  of  school, 
and  associate  the  idea  of  pain  and  re- 
piilsiveness  with  that  of  learning,  who 
can  describe  the  injury  done  to  their 
minds  ?  If,  on  the  other  hand,  the  teacher 
is  really  skilful,  and  excites  in  them  a 
spirit  of  inquiry,  and  leads  them  in  suit- 
able ways  to  observe,  to  think,  and  to  feel 
that  the  school  is  a  happy  place  even  for 
children,  it  is  one  great  point  gained. 

I  may  suggest  here,  then,  that  it  would 
be  well  to  set  apart  a  few  minutes  once 
a  day  for  a  general  exercise  in  the  school, 
when  it  should  be  required  of  all  to  lay 
by  their  studies,  assume  an  erect  attitude, 
and  give  their  undivided  attention  to 
whatever  the  teacher  may  bring  before 
them.  Such  a  course  would  have  its  phy- 
siological advantages.  It  would  relieve 
the  minds  of  all  for  a  few  minutes.  The 
erect  attitude  is  a  healthful  one.  It  would 
also  serve  as  a  short  respite  from  duty, 
and  thus  refresh  the  older  scholars  for 
study.  I  may  further  add,  that,  for  the 
benefit  of  these  small  children,  every 
general  exercise  should  be  conducted  with 
reference  to  them,  and  such  topics  should 
be  introduced  as  they  can  understand. 

Extent  of  the  Sea. — The  surface  of 
the  sea  is  estimated  at  150  millions  of 
square  miles,  taking  the  whole  surface 
of  the  globe  at  197  millions ;  and  its  great- 
est depth  is  supposed  to  be  equal  to  that 
of  the  highest  mountains,  or  four  miles; 
but  La  Place  thinks  that  the  tides  demand 
an  average  depth  of  three  miles ;  therefore, 
the  sea  contains  450  millions  of  cubic  miles 
of  the  258,000  millions  in  the  whole  globe. 
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CHAPTER  XXI. 
OF  MOTION  ROUND  A  CENTRE. — Continued  from  page  188. 

Peculiarity  of  Motion  on  a  Curve. — Centrifugal  Force. — Conditions  of  Free  Curvilinear 
Motion, — Motion  of  the  Planets. — Motion  in  a  Circle. — Motion  in  an  Ellipse. — Rotation  on 
an  Axis. — Figure  of  Revolution. — Stability  of  the  Axis  of  Rotation, 

In  considering  tlie  motion  of  bodies  down  inclined  planes,  we  have  shown  that  the 
action  of  gravity  upon  them  may  be  divided  into  two  portions — one  producing  pressure 
upon  the  plane,  and  therefore  acting  perpendicularly  to  its  surface  ;  the  other  acting 
parallel  to  the  plane,  and  therefore  producing  motion  down  it. 

It  has  also  been  shown  that,  in  some  respects,  there  is  an  analogy  between  movements 
over  inclined  planes  and  over  curved  Hues,  but  a  further  consideration  proves  that 
between  the  two  there  is  also  a  very  important  difference.  A  pressure  occurs  in  the 
case  of  a  body  moving  on  a  curve  which  is  not  found  in  the  case  of  one  moving  on  a 
plane.  It  arises  from  the  inertia  of  amoving  body.  Thus,  if  a  body  commences  to 
move  down  an  inclined  plane,  the  force  producing  the  motion  is,  as  we  have  seen, 
parallel  to  the  plane.  From  the  first  moment  of  motion  to  the  last,  the  direction  is 
the  same,  and  inasnuich  as  the  inertia  of  the  body,  when  in  motion,  tends  to  continue 
that  motion  in  the  same  straight  line,  no  deflecting  agency  is  encountered. 

But  it  is  very  different  with  motion  on  a  curve.      Here  the  direction  of  descent  from 

A  to  B  is  perpetually  changing ;  the  curve  from  its 
form  resists,  and  therefore  deflects  the  falling  body. 
At  any  point  its  inertia  tends  to  continue  its  motion  in 
a  straight  line  :  thus,  at  A,  were  it  not  for  the  curve  it 
would  move  in  the  line,  A  a,  at  B  in  the  line,  B  b,  these 
lines  being  tangents  to  the  curve  at  the  points  A  and  B. 
The  curve,  therefore,  continually  deflecting  the  falling 
body,  experiences  a  pressure  itself — a  pressure  which 
obviously  does  not  occur  in  the  case  of  an  inclined 
plane.  This  pressure  is  denominated  "  centrifugal 
\  force,"   because  the  moving  body  tends  to  fly  from  the 

centre  of  the  curve. 
Fig.  107.  In  the  foregoing  explanation  we  have  regarded  the 

body  as  being   compelled  to  move  in  a  curvilinear  path,  by        ^        .^^ 

means  of  an  inflexible  and  resisting  surface.  But  it  may 
easily  be  shown  that  the  same  kind  of  motion  will  ensue 
without  any  such  compelling  or  resisting  surface,  provided 
the  body  be  under  the  control  of  two  forces,  one  of  which 
continually  tends  to  draw  it  to  the  centre  of  the  curve  in 
which  it  moves,  while  the  other,  as  a  momentar}'^  impulse, 
tends  to  carry  it  in  a  different  direction. 

Thus,  let  there  be  a  body  A,  Fig.  108,  attracted  by 
another  body,  S,  and  also  subjected  to  a  projectile  force 
tending  to  carry  it  in  the  direction  A  H.  Under  the  con- 
joint influence  of  the  two  forces  it  will  describe  a  curvili- 
near orbit,  A  T  W.  Fig.  108. 

The  point  to  which  the  first  force  solicits  the  body  to  move  is  termed  tlie  centre  of 
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gravity — that  force  itself  is  designated  tiie   centripetal  force,  and  the  momentary  force 
passes  under  the  name  of  tangential  force. 

The  following  experiment  clearly  shows  how,  under  the  action  of  such  forces,  cur- 
vilinear motion  arises.  Let  there  be  placed  upon  a  table  a  ball, 
A,  and  from  the  top  of  the  room,  by  a  long  thread,  let  there 
be  suspended  a  second  ball,  B,  the  point  of  suspension  being 
vertically  over  A.  If  now  we  remove  B  a  short  distance  froui 
A,  and  let  it  go,  it  falls  at  once  on  A,  as  though  it  were  attracted. 
It  may  be  regarded,  therefore,  as  under  the  influence  of  a  cen- 
tripetal force  emanating  from  A.  But  if,  instead  of  simply 
letting  13  drop  ^^pon  A,  we  give  it  an  impulse  in  a  direction  at 
y  right  angles  to  the  line  in  which  it  would  have  fallen,  it  at  once 
pursues  a  curvilinear  path,  and  may  be  made  to  describe  a  circle 
or  an  ellipse  according  to  the  relative  intensity  of  the  tangential 
Fig;  109.  force  given  it. 

This  revolving  ball  imitates  the  motion  of  the  planetary  bodies  round  the  sun. 
To  understand  how  these  curvilinear  motions  arise,  let  C  be  the  centre  of  gravity, 
iind  suppose  a  body  at  the  point,  a.  Let  a  tangential  force  act  on  it 
in  such  a  manner  as  to  drive  it  from  a  to  b,  in  the  same  time  as  it 
would  have  fallen  from  a  to  d.  By  the  parallelogram  of  forces  it  will 
move  tof.  When  at  this  point,  /,  its  inertia  would  tend  to  carry  it  in 
the  direction  fg,  a  distance  equal  to  a  f,  in  a  time  equal  to  that 
occupied  in  passing  from  a  to/;  but  the  constant  attractive  force  still 
operating  tends  to  bring  it  to  h  ;  by  the  parallelogram  of  forces  it 
therefore  is  carried  to  h;  and  by  similar  reasoning  we  might  show  that  it 
will  next  be  found  at  n,  and  so  on.  But  when  we  consider  that  the  cen- 
tripetal force  acts  continually,  and  not  by  small  interrupted  impulses, 
it  is  obvious  that,  instead  of  a  crooked  line,  the  path  which  the  body 
pursues  will  be  a  continuous  curve. 

The  planets  move  in  their  orbits  round  the   sun,  and  the  satellites 
round  their  planets,  in   consequence  of  the  action  of  two  forces — a  ^iff-  ^^O- 

centripetal  force,  which  is  gravitation,  and  a  tangential  force  originally  impressed  on 
them. 

The  centrifugal  force  obviously  arises  from  the  action  of  the  tangential.  It  is  the 
antagonist  of  the  centripetal  force. 

The  figure  of  the  curve  in  which  a  body  revolves  is  determined  by  the  relative 
intensities  of  the  centripetal  and  tangential  forces.  If  the  two  be  equal  at  all  points, 
the  curve  will  be  a  circle,  and  the  velocity  of  the  body  will  be  uniform.  But  if  the 
centrifugal  force  at  different  points  of  the  body's  orbit  be  inversely  as  the  square  of 
its  distance  from  the  centre  of  gravity,  the  curve  will  be  an  ellipse  and  the  velocity  of 
the  body  variable. 

In  elliptical  motion,  which  is  the  motion  of  planetary  bodies,  the  centre  of  gravity 
is  in  one  of  the/oci  of  the  ellipse.  All  lines  drawn  from  this  point  to  the  circum- 
ference are  called  radii  vectores,  and  the  nature  of  the 
motion  is  necessarily  such  that  the  radius  vector  connecting 
the  revolving  body  with  the  centre  of  gravity  sweeps  over 
equal  areas  in  equal  times. 

The  squares  of  the  velocities  are  inversely  as  the  distances, 
and  the  squares  of  the  times  of  revolution  are  to  each 
other  as  the  cubes  of  the  distances. 

Let  A  B  D  E,  Fig.  Ill,  be  an  elliptical   orbit,  as,   for 
example,  that  of  a  planet,  the  longest  diameter  being  A  B, 
and  the  shortest  D  E.     The  points,  F  and  G,  are  the  foci 
of   the  ellipse,   and  in  one,  as  F,  is  placed  the  centre  of 
Fig.  111.  gravity,  which,  in  this  instance,  is   the  sun.     The  planet, 

therefore,  when  pursuing  its  orbit,  is  much  nearer  to  the  sun  when  at  A  than  when  at 
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B.  The  former  point  is,  therefore,  called  the  perihelion,  the  latter  the  aphelion,  and  D 
and  E  points  of  mean  distance.  The  line  A  B,  joining  the  perihelion  and  aphelion,  is 
the  line  of  the  apsides  ;  it  is  also  the  greater  or  transverse  axis  of  the  orbit,  and  D  E  is 
the  conjugate  or  less  axis.  A  line  drawn  from  the  centre  of  gravity  to  the  points  D  or 
E,  as  F  D,  is  the  meaji  distance,  F  is  the  lower  focus,  G  the  higher  focus,  A  the  loiver 
apsis,  B  the  higher  apsis,  and  F  C  or  G  C — that  is  the  distance  of  either  of  the  foci 
from  the  centre — the  eccentricity. 

When  a  body  rotates  npon  an  axis,  all  its  parts  revolve  in  equal  times.  The  velocity 
of  each  particle  increases  with  its  perpendicular  distance  from  the  axis,  and  therefore, 
so  also  does  its  centrifugal  force.  As  long  as  this  force  is  less  than  the  cohesion  of 
the  particles,  the  rotating  body  can  preserve  itself,  but  as  soon  as  the  centrifugal  force 
overcomes  the  cohesive,  the  parts  of  the  rotating  mass  fly  off  in  directions  which  are 
tangents  to  their  circular  motion. 

There  are  many  familiar  instances  which  are  examples  of  these  principles ;  the 
bursting  of  rapidly  rotating  masses,  the  expulsion  of  water  from  a  mop,  the  projection 
of  a  stone  from  a  sling. 

If  the  parts  of  a  rotating  body  have  freedom  of  motion  among  themselves,  a  change 
in  the  figure  of  that  body  may  ensue  by  reason  of  the  difference  of  centrifugal  force  of 
the  different  parts.  Thus,  in  the  case  of  the  earth,  the  figure  is  not  a  perfect  sphere, 
but  a  spheroid,  the  diameter  or  axis  upon  which  it  revolves,  called  its  polar  diameter,  is 
less  than  its  equatorial,  it  having  assumed  a  flattened  shape  toward  the  poles  and  a 
bulging  one  toward  the  equator.  At  the  equator,  the  centrifugal  force  of  a  particle 
^^,2  59  of  its  gravity.  This  diminishes  as  we  approach  the  poles,  where  it  becomes  0. 
The  tendency  to  fly  from  the  axis  of  motion  has,  therefore,  given  rise  to  the  force  in 
question. 

This  may  be  illustrated  by  an  instrument  represented  in  Fig.  112,  which  consists  of 

a  set  of  circular  hoops,  made  of  brass  or  other 
elastic  material.  They  are  fastened  upon  an  axis 
at  the  point,  a,  but  at  the  point  I  can  slide  up 
and  down  the  axis.  When  at  rest  they  are  of  a 
circular  form.  By  a  multiplying  wheel  a  rapid 
rotation  can  be  given  them,  and  when  this  is  done 
they  depart  from  the  circular  shape  and  assume 
an  elliptical  one,  the  shorter  axis  being  the  axis 
of  rotation. 

But  if  the  parts  of  the  rotating  body  have  not 
perfect  freedom  of  motion  among  themselves, 
their  centrifugal  force  gives  rise  to  a  pressure 
upon  the  axis.  If  the  mass  is  symmetrical  as 
respects  the  axis,  the  resulting  pressures  com- 
pensate each  other.  But  as  each  one  of  the 
rotating  particles,  by  reason  of  its  inertia,  has  a 
disposition  to  continue  its  motion  in  the  same 
iig.  112.  plane,  it  is  obvious  that  such  &  free  axis  can  only 

be  disturbed  from  its  position  by  the  exercise  of  a  force  sufficient  to  overcome  that 
effect.  It  is  this  result  which  is  so  well  illustrated  by  Bohnenbergher's  machine, 
already  described. 


CHAPTER  XXII. 

OF    ADHESION    AND    CAPILLARY    ATTRACTION. 

Adhesion  of  Solids  and  Liquids. — Law  of  Wetting. — Capillary  Attraction. — Elevations  and 
Depressions. — Relations  of  the  Diameter  of  Tubes. — Motions  by  Capillary  Attraction. — 
Endosmosis  of  Liqidds  and  of  Gases. 

To  the  arm  of  a  balance,  i  c.  Fig.  113,  let  there  be  attached  a  flat  circular  plate  of 
glass,  a,  and  let  it  be  equipoised  by  the  weights  in  che  opposite  scale,  d;   beneath  it  le) 
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there  he  brought  a  cup  of  water,  e,  and  on  lowering  the  glass  plate  within  an  inch,  or 
even  within  the  hundredth  part  of  an  inch  of  the  water,  no  attraction  is  exhibited  ;  but 

if  the  glass  and  the  water  are  brought  in  contact,  then  it 
will  require  the  addition  of  many  weights  in  the  opposite 
scale  to  pull  them  apart. 

If  the  cup,  instead  of  being  filled  with  water,  is  filled 
with  quicksilver,  alcohol,   oil,  or  any  other  liquid,  or  if 
\,r--^  j  /     \(i      instead  of  a  plate  of  glass  we  use  one  of  wood  or  metal, 

P^         j  i  kz:^         the  same  effects  still  ensue.     The  force  which  thus  main- 

o— — — C^  tains  the  surface  in  contact  is  called  "  Adhesion." 

[If  we  cut  a  piece  of  lead  into  two  parts  with  a  clean 

°'       '  knife,   and  afterwards  press   the  newly  divided  surfaces 

together  giving  them  a  twisting  motion  at  the   same   time,  we   shall  find  them  adhere 

firmly.     When  India-rubber    is    cut  with  a  clean   knife.,  the  fresh-cut  surfaces  will 

cohere  in  a  similar  manner. — W.  T.  K.] 

Adhesion  does  not  alone  take  place  between  bodies  of  dififerent  forms.  Two  perfectly 
fiat  plates  of  glass  or  marble,  when  pressed  together,  can  only  be  separated  by  the 
exertion  of  considerable  force.  In  both  this  and  the  former  case  the  absolute  force 
required  to  effect  a  separation  depends  on  the  superficial  area  of  the  bodies  in  contact. 
If,  on  bringing  a  given  solid  in  contact  with  a  liquid,  the  force  of  adhesion  is  equal 
to  more  than  half  the  cohesive  force  of  the  liquid  particles  for  one  another,  the  liquid 
will  adhere  to  the  solid  or  wet  it.  Thus,  the  adhesive  force  developed  when  gold  is 
brought  in  contact  with  quicksilver  is  more  than  half  the  cohesion  of  the  particles  of 
the  quicksilver  for  each  other :  the  quicksilver,  therefore,  adheres  to  or  wets  the  gold. 
But  if  the  force  of  adhesion  developed  between  a  solid  and  liquid  is  less  than  half 
the  cohesive  force  of  the  particles  of  the  latter,  the  liquid  does  not  wet  the  solid. 
Thus,  a  piece  of  glass  in  contact  with  quicksilver  is  not  wetted. 

It  is  ou  these  principles  that  Vera's  pump  acts.  It  consists  of  a  cord  which  passes 
over  two  wheels,  to  which  a  rapid  motion  can  be  given.  The  water  adheres  to  the  cord 
and  is  raised  by  it.     See  Fig.  73,  Chap.  XIII. 

If  the  surface  of  some  water  be  dusted  over  with  lycopodium  seeds,  the  fingers  may 

be  plunged  in  it  without  being  wetted,  the  lycopodium  preventing  any  adhesion  of  the 

water. 

But  it  is  in  the  phenomena  of  capillary  attraction  that  we  see  the  effects  of  adhesion  in 

the  most  striking  manner.      These  phenomena  are  exhibited  by  tubes  of 

]cL        small  diameter,  called  capillary  tubes,  because  their  bore  is  as  fine  as  a  hair. 

If  s\ich  a  tube,  a,  Fig.  114,  be  immersed   in  water,  the  water  at  once  rises  in 

it  to  a  height  considerably  above  its  level,  in  the  glass  cup,  b. 

Or  if  instead  of  water  we  fill  the  glass  cup  with  quicksilver,  and  immerse 
the  tube  in  it,  bringing  it  near  the  side  so  that  we  can  see  the  metal   in  the 
interior  of  the  tube  through  the  glass,  it  will  be  found  to  be  depressed  be- 
neath its  proper  level. 
v'^^'^ul        These  experiments  are  still   more  conveniently  made  by  means  of  tubes 
'    bent  in  the  form  of  a  syphon,  as  represented  in  Fig.  51,  Chapter  X.     If  one 
of  these  be  partially  filled  with  water,  and  then  with  quicksilver,  the  water  will  be  seen 
to  rise  in  the  narrow    tube  above   its  lev^l  in  the  wide  tube,  and  the  quicksilver  to  be 
depressed. 

[Perhaps  the  most  common  examples  we  can  furnish  of  capillary  attraction  are  the 
following,  which  we  adduce  without  comment : — 1.  A  lump  of  sugar  placed  upon  a  wet 
surface,  becomes  very  soon  saturated  throughout.  2.  A  sponge  placed  in  a  saucer  of 
water  soon  absorbs  all  the  fluid.  3.  A  piece  of  blotting-paper  applied  to  some  ink 
upon  a  sheet  of  paper.  4.  The  action  of  the  wicks  of  candles  and  lamps,  &c 
— W.  T.  K.] 

When  tubes  of  different  diameters  are  used,  the  change  in  the  level  of  the  liquid 
is  different.  The  narrower  the  tube,  the  higher  water  will  rise,  and  the  lower  will 
quicksilver  be  depressed. 
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When  tubes  are  very  wide,  or  what  comes  to  the  same  thing,  when  liquids  are  con- 
tained in  bowls  or  basins,  the  surface  is  found  not  to  be  uniformly  level ;  but  near 
those  points  where  it  approaches  the  glass,  in  the  case  of  water,  it  curves  upward,  and 
in  the  case  of  quicksilver  it  curves  downward,  as  seen  in  Fig.  115. 

In  tubes  of  the  same  material  dipped  in  the  same  liquid,  the  elevS- 
tions  or  depressions  are  inversely  as  the  diameters  of  the  tubes,  the  nar- 
rower the  tube  the  higher  will  water  rise,  and  the  deeper  will  quick- 
silver be  depressed. 

There  is  a  beautiful  experiment  which  shows  the  connection  between 
the  diameter  of  the  tube  and  the  height  to  which  it  will  lift  a  liquid. 
Fig.  115.  Two  square  pieces  of  plate-glass,  A  B,  C  D,  Fig.  116,  are  arranged  so 
that  their  surfaces  form  a  minute  angle.  This  position  may  be  easily  given,  by  fasten- 
ing them  together  with  a  piece  of  wax  or  cork,  K.  When  the  plates  are  dipped  into  a 
troufyh  of  water  E  F,  G  H,  the  water  rises  in  the  space  between  them  to  a  smaller 
extent  where  the  plates  are  far  apart,  and  to  a  greater  where  they  are  closer.  The 
upper  edge  of  the  water  gives  the  form  of  a  hyperbola,  1)  I  A.  The  plates  may  be 
supposed  to  represent  a  series  of  capillary  tubes  of  diameters  continually  decreasing; 
they  show  that  the  narrower  the  intercluded  space  or  bore  of  such  tubes  the  higher  the 

liquid  will  rise.  •       i  , 

The  figure  of  the  surface  which  bounds  a  liquid  in  a  capillary  tube  is  also  to  be 
remarked.  Whenever  a  liquid  rises  in  a  tube,  its  bounding  surface  is  concave  upward, 
as  seen   in  Fig.  117,  where  /  g  is  the  tube,  and  a  a  the  surface.     Yv^hen  the  liquid 
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neither  rises  nor  sinks,  the  surface,  a  a,  is  plane,  as  at  rf  e  ;  wlien  the  liquid  is  de- 
pressed, the  surface,  a  a,  is  convex  upward,  as  seen  at  h  c.  All  these  conditions  may 
be  exhibited  by  a  glass  tube  properly  prepared.  In  such  a  tube,  when  quite  clean,  the 
concavity  and  elevation  of  the  liquid  is  seen ;  if  the  interior  of  the  tube  be  slightly 
greased,  the  surface  of  the  water  in  it  is  plane,  and  it  coincides  in  position  with  the 
level  on  the  exterior.  If  it  be  not  only  greased,  but  also  dusted  with  lycopodium,  the 
liquid  is  depressed  in  it,  and  has  a  convex  figure. 

It  may  be  shown,  according  to  the  principles  of  hydrostatics,  that  it  is  the  assump- 
tion of  this  curved  surface  which  is  the  cause  of  the  elevation  or  depression  of  liquids 
in  capillary  tubes. 

Motions  often  ensue  among  floating  bodies  in  consequence  of  capillary  attraction. 
At  first  sight  they  might  seem  to  indicate  the  exertion  of  direct  forces  of  attraction 
and  repulsion  emanating  from  the  bodies  themselves;  but  this  in  reality  is  not  the  case, 
the  motions  arising  in  coneequence  of  a  disturbance  of  the  figure  of  the  surface  on 
which  the  bodies  float.  Thus,  if  we  grease  two  cork  balls,  A  B,  and  dust  them  with 
lycopodium  powder,  they  will,  when  set  upon  water,  repel  the  liquid  all  round,  each 
ball  reposing  in  a  hollow  space.  If  brought  near  to  each  other,  their  repulsion  exerted 
on  the  water  at  C  makes  a  complete  depression,  and  they  fall  toward  one  another  as 
though  they  were  attracting  each  other.  It  is,  however,  the  lateral  pressure  of  the 
water  beyond  which  forces  them  together. 

Again ;   if   one   of  the  balls,  E,  is  greased  and  dusted  with  lycopodium,   and  the 
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Fig.  119. 


Fig.  120. 


Other,  D,  clean,  and  therefore  capable  of  being  moistened,  an  elevation  will  exist  all 
round  D,  and  a  depression  round  E.  When  placed  near  together,  the  balls  appear  to 
repel  each  other,  the  action  in  this  case,  as  in  the  former,  arising  from  the  figure  of  the 
surface  of  the  water. 

If  we  take  a  snmll  bladder,  or  any  other  membranous  cavity,  and  having  fastened 
it  on  a  tube  open  at  both  ends,  A  B,  Fig.  119,  fill  the  bladder  and 
tube  to  the  height,  C,  with  alcohol,  and  then  immerse  the  bladder  in 
a  large  vessel  of  water;  it  will  soon  be  seen  that  the  level  at  G  is 
rising,  and  at  a  short  time  it  reaches  the  top  of  the  tube  at  B,  and 
overflows.  This  motion  is  evidently  due  to  the  circumstance  that 
the  water  precolates  through  the  bladder,  and  the  phenomenon  has 
sometimes  been  called  endosmosis,  or  inward  movement.  Examina- 
tion proves  that  while  the  water  is  thus  flowing  to  the  interior,  a  littl 
of  the  alcohol  is  moving  in  the  opposite  way  ;  but  as  the  water  moves 
quicker  than  the  alcohol,  there  is  an  accumulation  in  the  interior  of 
the  bladder,  and,  consequently,  a  rise  at  C. 

One  liquid  will  thus   intrude   itself  into  another    /^~^\ 
with  very  great  force.    A  bladder  filled  full  of  alcohol,     ^ 
and  its  neck  thickly  tied,  will  soon  burst  open  if  it  be 
plunged  beneath  water. 
Similar  phenomena  are  exhibited  by  gases.     If  a  jar  be  filled  with  ^ 
carbonic  acid  gas,  and  a  piece  of  thin  India-rubber  tied  over  it,  the 
carbonic  acid  escapes  into  the  air  through  the  India-rubber,  which 
becomes   deeply  depressed,  as  at  A,  Fig.  120.     But  if  the  jar  be  filled 
with  air,  and  be  exposed  to  an  atmosphere  of  carbonic  acid,  this  gas, 
passing  rapidly  through  it,  accumulates  in  the  interior  of  the  vessel,  and  gives  to  the 
India-rubber  a  convex  or  dome- shaped  form,  as  seen  at  B. 

Endosmosis  is  nothing  but  a  complex  case  of  common  capillary  attraction. 
The  facts  here  described  were  originally  discovered  by  Priestley  ;  but  at  a  later  period 
attention  was  called  to  them  by  Dutrochet,  who,  regarding  them  as  being  due  to  a 
■peculiar  physical  principle,  gave  to  the  movements  in  question  the  names  of  endosmose 
and  exosmose,  meaning  inward  and  outward  motion.  But  I  have  shown  that  there  is 
iio  reason  to  revert  to  any  peculiar  physical  principle,  since  the  laws  of  ordinary 
capillary  attraction  explain  every  one  of  the  facts. 

The  bursting  of  a  bladder  filled  with  alcohol  and  sunk  under  water  gives  us  some 
idea  of  the  power  with  which  the  latter  liquid  forces  its  way  into  the  membranous  cavity ; 
and  it  is  surprising  with  what  a  degree  of  energy  these  movements  are  often  accom- 
plished. An  opposing  pressure  of  tv/o  or  three  atmospheres  seems  to  offer  no  obstacle 
whatever,  and  I  have  seen  gases  pass  through  India-rubber  to  mingle  with  each  other, 
though  resisted  by  pressures  of  from  twenty  to  fifty  atmospheres. 

Whenever  liquids  which  can  commingle  are  placed  on  opposite  sides  of  a  membrane 
or  cellular  body  which  they  can  wet,  motion  ensues  ;  both  liquids  simultaneously 
moving  in  opposite  directions,  and  commonly  one  much  faster  than  the  other.  Thus, 
if  a  bladder  full  of  gum-water  is  immersed  in  common  water,  the  latter  will  find  its 
way  into  the  former  against  any  pressure  whatever. 

During  the  growth  of  trees,  the  terminations  of  their  roots,  which  are  of  a  soft  and 
succulent  nature,  and  which  pass  under  the  name  of  spongioles,  are  filled  with  a  gummy 
material  which  originally  was  formed  in  the  leaves.  The  moist  or  wet  soil  with  which 
the  spongioles  are  in  contact,  continually  furnishes  a  supply  of  water  which  enters  those 
organs  in  precisely  the  same  way  that  it  would  enter  a  bladder  full  of  gum-water-  An 
accumulation  takes  place  in  the  organs,  and  the  liquid  rises  in  the  vascular  parts  of  the 
root  and  the  stem,  which  are  in  connection  therewith.  To  this  we  give  the  name  of 
ascending  sap.  It  makes  its  way  to  the  leaves,  there  to  be  changed  into  gum-water  by 
the  action  of  the  light  of  the  sim.  It  is  immaterial  how  high  a  tree  may  be  ;  the  force 
now  under  consideration  is  competent  to  lift  the  sap  to  any  altitude. 
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Section  IV.— PROPERTIES  OF  SOLIDS. 

CHAPTER  XXIIL 

General  Properties  of  Solids. 

Distinctive   Properties. — Changes    by  particular    Processes. — Absomte  Strength, — Lateral 
Strength. — Kesistance  to  Compression. — Torsion. —  Torsion  Balance. 

A  substance  which  can  of  itself  maintain  an  independent  figure  has  already  been 
defined  as  a  solid  body.  This  peculiarity  arises  from  the  relative  intensity  of  the 
attractive  and  repulsive  forces  which  obtain  among  its  particles.  In  solids  the 
attractive  predominates  over  the  repulsive  force ;  in  liquids  there  seems  to  be  little 
difference  in  their  intensity  ;  in  gases  the  repulsive  force  prevails.  It  is  further  to  be 
observed,  that  portions  of  gas  uniformly  mix  with  each  other;  the  same  also  takes 
place  with  liquids  of  a  similar  kind  ;  but  when  a  fragment  is  broken  from  a  solid  mass 
mere  coaptation  will  not  effect  reunion. 

The  cohesive  force  of  solids  is  exhibited  in  very  different  degrees — some  solids  being 
brittle,  and  some  ductile — some  are  hard,  and  others  soft.  Thus  glass  and  bismuth 
may  be  pulverized  in  a  mortar  ;  but  gold  can  be  beaten  out  to  an  incredible  extent  b}^ 
a  hammer,  and  copper  drawn  into  fine  wires.  The  diamond  is  the  hardest  of  all  sub- 
stances known,  and,  from  their  possessing  the  same  quality,  rhodium  and  iridium  are 
used  for  the  tips  of  metallic  pens,  while  other  solids,  such  as  potassium,  sodium,  butter, 
are  soft,  and  yield  to  a  very  moderate  pressure. 

It  has  already  been  stated  that  the  special  properties  which  bodies  possess  can  often 
be  change!  by  proper  processes.  Thus  glass,  by  slow  cooling,  loses  much  of  its 
brittleness ;  and  steel  may  be  made  excessively  hard  by  being  ignited  and  then  plunged 
in  cold  water.  Prince  Rupert's  drops  furnish  an  illustration  of  these  effects  ;  they  are 
made  by  suffering  drops  of  melted  glass  to  fall  in  water.  The  drop  takes  on  a  pear- 
shaped  form,  terminating  in  a  long  thread.  It  will  stand  a  tolerably  heavy  blow  on  the 
thick  part,  but  bursts  to  dust  if  the  tip  of  the  thin  part  is  broken. 

Solid  substances  differ  very  much  in  the  important  peculiarity  of  strength.  Of  all 
bodies  steel  is  the  strongest.  The  strength  of  materials  may  be  considered  in  four 
ways : 

1st.  Absolute  strength,  or  the  resistance  exerted  against  a  force  tending  to  tear 
asunder. 

2nd.  Lateral  or  respective  strength — the  resistance  exerted  against  being  broken 
across. 

3rd.  Resistance  to  compression — that  is  to  a  force  tending  to  crush. 

4th.  Strength  of  torsion — the  resistance  against  separation  by  being  twisted. 

The  absolute  strength  of  a  body  may  be  determined  by  fastening  its  upper  end  and 
attaching  weights  to  the  lower  till  it  breaks.  The  absolute  strength  is  not  affected  by 
the  length  of  a  body,  but  is  proportional  to  the  area  of  its  section.  A  rod  of  tempered 
steel,  the  area  of  which  is  one  inch,  requires  nearly  115,0001bs.  to  tear  it  asunder. 
The  strength  of  cords  depends  on  the  fineness  of  the  strands;  damp  cordage  is  stronger, 
than  dry.  Silk  cords,  of  the  same  diameter,  have  thrice  the  strength  of  those  of 
fiax,  and  a  remarkable  increase  of  power  swises  from  gluing  the  threads  together 
A  hempen  cord,  the  threads  of  which 


ii'/' 


are  glued,  is  stronger  than  the  best  liiiiiilllliMl'"  T^  1117 

wrought  iron.  inllllif 

The  lateral  strength  of  a  beam  of 
the   shape  of   a  parallelopipedon  and 
of  uniform  thickness,  supported  at  its  '" 
ends  and  loaded  in   the  middle,  is  in- 
versely as  the  length  and  directly  as  Fig-.  121. 
the  product  of  the  breadth  into  square  of  the  depth,  as  in  Fig.  121.     This   strength 
least  when  the  whole  weight  acts  in  the  middle,  and  is  greatest  when  at  the  ends. 
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The  resistance  to  compression  increases  as  the  section  of  the  body  increases,  and  it 
diminishes  as  the  body  becomes  longer.  When  the  body  is  only  a  thin  plate,  its  resist- 
ance to  conipression  is,  however,  very  small ;  but  it  rapidly  increases  with  increasing 
thickness — reaches  a  maximum,  and  then  diminishes  as  the  square  of  the  length. 
This  species  of  resistance  is  called  into  operation  in  the  construction  of  pillars  or 
columns. 

[The  resistance  of  bodies  to  forces  tending  to  crush  them,  is  given  by  Mr.  Hodg- 
kinson  ("  Philos.  Trans."  1840),  in  the  following  Table: 


Description  of  "Wood. 


ytrengtlx  per  Sq.  lu. 
in  lbs. 


Description  of  "Wood. 


Strength  per  Sq.  In. 
in  lbs. 


Alder G,831 

Ash 8,683 

Bay 7,518 

Beech 7,733 

English  Birch 3,297 

Cedar 5,67-4 

Red  Deal    5,748 

"White  Deal    6,781 

Elder 7,451 

Elm 

Fir  (spruce) 6,499 


to 


6,960 
9,363 

9,363 
6,402 
5,863 
6,580 
7,293 
9,^73 
10,331 
6,819 


Mahogany 8,198  to 

Oak  (Quebec)    4,231  „  5,982 

,,     (English)  6,484  ,,  10,038 

Pine  (oi  tch) 6,790  „ 

„      (red) 5,395  „  7,518 

Poplar     3,107  .,  5,724 

Plum(di-y)    8,241  ,,  10,493 

Teak    ,,  12,101 

Walnut  6,063  ,,  7,227 

"Willow    2,898  .,  6,128 


All  the  experiments  were  made  upon  short  pillars  of  wood,  and  the  force  applied  in 
the  direction  of  the  fibres.  The  results  of  the  first  column  are  deduced  from  experi- 
ments Uiade  upon  cylinders  one  inch  in  diameter,  moderately  dry,  and  two  inches 
long.  The  second  column  is  formed  from  experiments  made  upon  cylinders  of  the 
same  size,  kept  in  a  warm  place  for  two  months  ;  thus  proving  that  wet  timber  is 
weaker  than  dry.] 

Torsion  resistance  is  connected  with  the  elasticity  of  a  body.  As  respects  this  force, 
elasticity,  we  have  already  defined  it,  and  shown  that  no  solid  substance  is  perfectly 
elastic,  though  gases  are.  Each  solid  has  its  own  limit  of  elasticity,  beyond  which,  if 
it  be  strained,  it  takes  a  permanent  set  or  it  breaks.  Mr.  Tredgold  found  that  a  weight 
of  93,000  lbs.  upon  a  square  inch  of  cast-iron  crushed  it,  but  that  the  same  material 
will  sustain  a  weight  of  15,300  lbs.  without  any  alteration.  The  limit  of  elasticity  of 
glass  is  the  point  at  which  it  breaks,  and  that  of  iron  or  copper  being  reached,  the  metal 
takes  a  permanent  set. 

The  Torsion  Balance  consists  of  a  delicate  thread  of  glass,  or  other  highly  elastic 

substance,  a,  b,  Fig.  122,  fastened  at  its  upper  end,  a,  to 
a  button,  which  turns  stiffly  in  the  graduated  plate,  c  : 
and  to  its  lower  end  at  b,  a  lever,  b,  d,  is  affixed  trans- 
versely. The  thread  is  enclosed  in  a  glass  tube,  B,  and 
the  transverse  lever  moves  in  a  glass  cylinder,  A.  It  is 
thus  protected  from  the  disturbance  of  currents  of  air. 
Pvound  this  cylinder,  from  0  to  180,  graduated  divisions 
are  marked,  and  the  whole  instrument  can  be  levelled  by 
means  of  screws,//. 

Suppose,  now,  it  were  required  to  measure  any  feeble 
repulsive  force,  as  the  repulsion  of  a  little  electrified  ball,  e. 
If  this  ball  be  introduced  into  the  interior  of  the  cylinder 
through  an  aperture  in  the  top,  as  shown  in  Fig.  122,  the 
index  at  c  and  the  ball  at  d  being  both  at  the  zero  of  their 
respective  scales,  the  repulsion  of  e  will  drive  the  movable 
ball,  d,  through  a  certain  number  of  degrees.  By  twisting 
the  button  at  a,  we  can  compel  d  to  go  back  to  its  original 
position  ;  and  the  number  of  degrees  through  which  the 
thread  must  be  twisted  to  elfect  this  measures  the  repulsive 
force;    for  the  angle  of  torsion  is  always  proportional  to 


Fig.  122. 
the  force  exerted. 


Of  all  the  methods  for  determining  feeble  forces  in  a  horizontal 


plane,  the  torsion  balance  is  the  most  delicate  and  accurate. 
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(Continued  from  page  194.) 

The  passage  of  a  current  within  the 
cells  of  a  voltaic  battery  depends  also 
upon  the  decomposition  in  each  cell, 
equally  with  that  between  the  platinum 
electrodes.  The  same  phenomena  which 
vve  notice  in  the  decomposing  cell  takes 
place  also  in  each  battery  cell.  "Water  is 
decomposed,  and  the  hydrogen  is  given  off 
from  the  positive  plate,  while  the  oxygen 
combines  with  the  zinc,  and  thus  escapes 
detection.  Therefore,  no  fluid  not  an 
electrolyte  is  suitable  to  excite  a  battery. 
Acid,  water  acts,  for  this  purpose,  only  by 
the  decomposition  of  the  water,  and  oxida- 
tion of  the  zinc.  The  presence  of  the 
acid  is  useful  only  so  far  as  it  com- 
bines with  the  oxide  of  zinc  constantly 
accumulating  on  the  zinc  plate,  which 
must  be  removed  as  fast  as  formed,  in 
order  to  keep  up  a  steady  flow  of  electricity. 

From  what  has  been  said,  we  can  see 
that  a  decomposing  cell  interposed  in  the 
circuit  will  give  us  an  exact  account  of  the 
amount  of  electricity  flowing.  Such  an 
instrument  has  been  called  by  Faraday,  a 
voltameter  (measurer  of  voltaic  electri- 
city), and  is  sliown  in  Fig.   46.     It  diiFers 


Fig.  46.  . 

from  the  decomposing  cell,  in  being  a 
single  cell,  and  having  a  ground  glass 
tube  at  top  bent  twice,  so  as  to  deliver  the 
accumulating  gases  into  a  graduated 
air-vessel,  in  which  their  volume  is  mea- 
sured. A  more  simple  form  of  the  appa- 
ratus is  easily  constructed,  as  shown'  in 
Fig,  47,  which  is  a  short  piece  of  glass 
tube,  with  two  corks  and  a  bent  tube  (a.) 
The  electrodes  p,  p,  pass  through  the 
corks,    and    should    terminate    in    broad 


plates  of  platinum  foil.  A  common  form 
of  the  instrument  is  seen  in  Fig.  48,  which 
has  only  one  tube,  and  that  is  graduated. 


Fiff.  48. 


When  this  is  filled  with  the  mixed  gases, 
and  a  lighted  match  is  applied  to  the 
open  end,  the  two  elements  unite  again,  with 
a  loud  explosion  and  vivid  flash.  If  the 
apparatus  is  so  arranged  that  this  can  be 
done  over  water  without  access  of  air,  the 
fluid  rushes  up  to  fill  the  vacuum  occa- 
sioned by  the  reunion  of  the  elements  in 
the  formation  of  water. 

The  theories  which  have  been  proposed 
to  account  for  electro-chemical  decom- 
position and  the  action  of  the  voltaic  cir- 
cuit, we  cannot  discuss  here,  any  further 
than  to  say  that  the  chemical  theory  first 
proposed  by  Dr.  Wollaston  is  now  gene- 
rally accepted.  Volta  argued  that  the 
contact  of  different  metals  was  essential  to 
the  production  of  a  current.  The  re- 
searches of  Faraday,  however,  in  confirm- 
ing the  chemical  view  of  Wollaston,  have 
completely  disproved  the  contact  theory. 
A  very  simple  experiment,  by  Faraday, 
illustrates  this  statement.  A  slip  of 
amalgamated  sheet  zinc,  bent  at  a  right 
angle,  is  hung  in  a  glass  of  dilute  acid ;  on 
it  is  laid  a  folded  piece  of  bibulous  paper, 
moistened  with  iodide  of  potassium.  A  pla 
tinum  plate,  with  an  attached  wire  of  the 
same  metal,  is  now  placed  in  the  acid 
water,  but  not  in  contact  with  the  zinc  ; 
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the  sharpened  end  of  the  wire  is  bent,  so 
as  to  touch  the 
moistened  paper, 
and  very  soon  it  is 
discoloured  by  a 
brown  spot  made 
by  the  free  iodine, 
liberated  from  the 
electro  -  chemical 
decomposition  of 
the  iodide  of  potas- 
sium, with  which 
the  paper  is  moist- 
ened. There  is  no 
contact  of  metals, 
and  the  current  is  excited  only  from  the 
decomposition  of  the  iodide  out  of  the  cell, 
and  of  tlie  water  in  it.  A  very  strong 
argument  in  favour  of  the  chemical  theory 
has  been  before  mentioned,  that  the  direc- 
tion of  the  current  is  always  determined 
by  the  nature  of  the  chemical  action — the 
metals  most  acted  on  being  always  posi- 
tive. Professor  Berzelius,  in  view  of  the 
facts  of  electricity,  considers  all  chemical 
action  as  the  result  of  opposite  electrical 
states  in  tlie  elements  and  their  com- 
pounds. 

We  have  now  made  all  tlie  explana- 
tions that  are  necessary  to  enable  us  to 
understand  the  principle  and  construction 
of— 

Sustaining  Batteries. — Local  Action. — In 
the  old  forms  of  batteries  made  of  copper 
and  zinc  unamalgamated,  there  is  always 
a  great  amount  of  local  action  in  each  cell, 
arising  from  the  impurity  of  the  zinc.  In 
order  to  have  a  constant  voltaic  current  of 
equal  power,  not  only  the  evils  arising 
from  local  action  must  be  avoided,  but 
also,  in  some  degree,  the  weakening  of  the 
acid  solution.  Batteries  so  constructed 
as  to  meet  these  difficulties,  are  called 
sustaining  batteries,  or  constant  batteries. 
We  will  first  mention 

DanielVs  Constant  Battery. — This  truly 
philosophical  instrument,  the  value  of 
which  is  very  apparent,  is  made  up  of 
an  exterior  cell  of  copper  three  and  a 
half  inches  in  diameter,  which  serves  both 
as  a  containing  vessel  and  as  a  negative 
element  ;  a  porous,  cylindrical  cup  of 
earthenware  (or,  as  it  may  be,  the  mem- 
brane of  an  ox-gullet),  is  placed  within 
the  copper  cell,  and  a  solid  cylinder  of 
amalgamated    zinc  within  the  porous  cup. 


^. 
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The  outer  cell  is  then  charged  by  a 
mixture  of  eight  parts  of  water  and  one  of 
oil  of  vitriol,  saturated  with  blue  vitriol, 
(sulphate  of  copper.)  Some  of  the  solid 
sulphate  is  also  suspended  on  a  perforated 
shelf,  or  in  a  gauze  bag,  to  keep  up  the 
saturation.  The  inner  cell  is  filled  with 
the  same  acid  water,  but  without  the  cop- 
per salt.  Any  number  of  cells  so  arranged 
are  easily  connected  together  by  binding 
screws,     as     in     the 

r—  figure.     This  instru- 

ment, when  arranged 
.*»  4i»  and  charged  as  here 
described,  will  give 
out  no  gas.  The 
hydrogen  from  the 
decomposed  water  is 
not  given  off  in 
bubbles  on  the  cop- 
per side,  as  in  all 
forms  of  the  simple 
circuit  of  zinc  and 
copper ;  because  the 
sulphate  of  copper 
there  present  is  de- 
composed by  the  cir- 
cuit, atom  for  atom, 
with  the  decomposed 
water,  and  the  hydro- 
gen takes  the  atom 
of  oxide  of  copper, 
appropriating  its  oxygen  to  form  water 
again,  and  metallic  copper  is  deposited 
on  the  outer  cell.  No  action  of  any  sort 
results  in  this  battery,  when  properly 
arranged,  until  the  poles  are  joined.  Ten 
or  twelve  such  cells  form  the  most  active, 
constant,  and  least  costl}^  battery  which  can 
be  procured. 

Grove's   Battery. — Professor    Grove,    of 

London,    has  contrived    an- 

"^K  Other  compound    sustaining 

\"'         \  battery,  of  great  power,  and 

j  most    remarkable    intensity 

of  action.  The  metals  used 
are  platinum  arid  amalga- 
mated zinc.  A  vertical 
section  of  this  battery  is 
shown  in  Fig.  51.  The 
])latinum  (  +  )  is  placed  in  a 
porous  cell  of  earthenware, 
containing  strong  nitric  acid. 
This  is  surrounded  by  the 
amalgamated  zinc  ( — )  in  an 
auter   vessel    of  dilute   sul- 
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|ilmric  acid  (six  to  ten  parts  water  to  one 
of  acid,  by  measure.)  The  platinum,  being 
the  most  costly  metal,  is  here  surrounded 
by  the  zinc,  in  order  to  economize  its  sur- 
face as  much  as  possible.  In  this  battery 
the  hydrogen  of  the  decomposed  water  on 
the  zinc  side  enters  the  nitric  acid  cell, 
decomposes  an  equivalent  of  the  acid,  form- 
ing water  with  one  equivalent  of  its  oxy- 
gen, while  the  deutoxide  of  nitrogen  is 
given  out  as  a  gas,  and  coming  in  contact 
with  the  air  is  converted  into  nitrous  acid 
fumes.  No  other  form  of  battery  can  be 
compared  with  this  for  intensity  of  action. 
A  series  of  four  cells  (the  platinum  foil 
being  only  three  inches  long  and  half  an 
inch  wide)  will  decompose  water  with 
great  rapidity;  and  twenty  such  cells  will 
evolve  a  very  splendid  arch  of  light  from 
points  of  prepared  charcoal,  and  deflagrate 
all  the  metals  very  powerfully.  It  is 
rather  costly,  and  troublesome  to  manage, 
as  are  all  batteries  with  double  cells  and 
porous  cups.  The  author  has  contrived  a 
very  efficient  form  of  the  same  battery,  in 
which  mineral  carbon  (plumbago),  is  sub- 
stituted for  the  platinum  ;  and  the  carbon 
battery  of  Bunsen  is  constructed  on  t!ie 
same  principles,  and  produces  most  bril- 
liant effects.  But  all  other  batteries  yield 
in  simplicity  and  ease  of  management  to 
that  contrived  by  Mr.  Smee. 

Sniee's  Battery  is  formed  of  zinc  and  sil- 
ver, and  needs  but  one  cell  and  one  fluid 
to  excite  it.  The  silver  plate  is  pre- 
pared by  coating  its  surface  with  platinum, 
thrown  down  on  it  by  a  voltaic  current,  in 
the  state  of  fine  division,  which  is  known 
as  platinum-black.  The  object  of  this  is 
to  prevent  the  adliesion  of  the  liberated 
liydrogen  to  the  polished  silver.  Any 
polished  smooth  surface  of  metal  will  hold 
bubbles  of  gas  with  great  obstinacy,  thus 
preventing  in  a  measure  the  contact  be- 
tween the  fluid  and  the  plate  by  the  inter- 
position of  a  film  of  air-bubbles.  The 
roughened  surface  produced  from  the 
deposit  of  platinum-black  entirely  prevents 
this.  The  zinc  plates  in  this  battery  are 
well  amalgamated,  and  face  both  sides  of 
the  silver.  The  three  plates  are  held  in 
position  by  a  clamp  at  top,  and  the  inter- 
position of  a  bar  of  dry  wood,  prevents  the 
passage  of  a  current  from  plate  to  plate. 
Water,  acidulated  with  one-seventh  its 
bulk  of  oil  of  vitriol,  or,  for  less  activity, 


with  one-sixteenth,  is  the  exciting  fluid. 
The  quantity  of  electricity  excited  in  this 
battery  is  very  great,  but  the  intensity  is 
not  as  great  as  in  those  compound  batte- 
ries just  described,  where  there  is  a  double 
electrolysis,  and,  of  course,  a  double  inten- 
sity acquired.  This  battery  is  perfectly 
constant,  does  not  act  until  the  poles  are 
joined,  and,  without  any  attention,  will 
maintain  a  uniform  flow  of  power  for  days 
together.  A  plate  of  lead,  well  silvered, 
and  then  coated  with  platinum-black,  will 
answer  equally  as  well,  and  indeed 
better  than  a  thin  plate  of  pure  silver. 
This  battery  is  recommended   over  every 


Fig.  52. 

other  for  the  student,  as  comprising  the 
great  requisites  of  cheapness,  ease  of 
management,  and  constancy.  A  form  of 
it,  well  calculated  for  the  student's  labora- 
tory, is  here  shown,  which  is  a  porcelain 
trough  with  many  cells.  This  battery  is 
the  one  universally  employed  in  electro- 
metallurgy. 

Electro-metallurgy. —  The  depositing  of 
metals  by  electrical  agency  seems  to  have 
been  suggested  by  Daniell's  battery.  It 
has  been  remarked,  that  the  copper  of  the 
sulphate  of  copper  in  the  outer  cell  of  that 
battery  is  deposited  in  a  metallic  state. 
The  procuring  of  a  pure  metal  in  a  per- 
fectly malleable  state,  by  means  of  a  cur- 
rent of  electricity,  is  a  most  important 
fact,  and  has  given  rise  to  a  new  and  valu- 
able art,  which  is 
every  day  extend- 
ing its  applications. 
We  thus  accom- 
plish, in  fact,  a  cold 
casting  of  copper, 
silver,  gold,  zinc, 
and  many  other 
metals  ;  and  a  ne^v 
field  of  great  extent 
has  been '  thus 
opened  for  the  ap- 
plication of  metal. 


r\ 
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required  to  show  these  results  experiment- 
ally, is  represented,  in  Fig.  53.  It  is 
nothing,  in  fact,  but  a  single  cell  of 
Daniell's  battery.  A  glass  tumbler  (S), 
a  common  lamp-chimney  (P),  with  a 
bladder-skin  tied  over  the  lower  end  and 
filled  with  dilute  acid,  is  all  the  apparatus 
required.  A  strong  solution  of  sulphate 
of  copper  is  put  in  the  tumbler  (S),  and  a 
zinc  rod  (Z)  in  P  ;  the  mould,  or  cast  (m), 
seen  suspended  by  a  wire  attached  to  the 
binding  screw  of  Z.  Thus  arranged,  the 
copper  solution  is  slowly  decomposed,  and 
the  metal  is  evenly  and  firmly  deposited 
on  TO.  A  perfect  reverse  copy  of  m  is  thus 
obtained  in  solid  malleable  copper.  The 
back  of  m  is  protected  by  varnish,  to  pre- 
vent the  adhesion  of  the  metallic  copper 
to  it.  In  this  manner  the  most  elaborate 
and  costly  medals  are  easily  multiplied, 
and  in  the  most  accurate  manner.  In 
practice,  casts  are  made  in  fusible  metal 
of  the  object  to  be  copied,  and  the  opera- 
tion is  conducted  in  a  separate  cell,  con- 
taining not  only  the  stilphate  of  copper, 
one  of  Smee's  batteries  supplying  the 
power.  The  art  is  also  now  extensively 
applied  to  plating  in  gold  and  silver  from 
their  solutions  ;  the  metals  thus  deposited 
adhering  perfectly  to  the  metallic  surface 
on  which  they  are  deposited,  provided 
these  be  quite  clean  and  bright.  Many 
details  in  these  processes,  very  needful  to 
the  successful  practice  of  the  art,  are 
necessarily  omitted  here. 

We  have  now  finished  our  preliminary 
view  of  those  great  powers  of  Nature, 
whose  operations  we  see  to  a  greater  or 
less  extent  in  every  chemical  process. 
It  may  be  thought  that  we  have  devoted 
too  large  a  space  to  the  topics  already  dis- 
cussed ;  but  the  author  is  convinced,  from 
long  observation,  that  if  the  principles  of 
chemical  philosophy  are  well  acquired  by 
the  student,  but  little  difficulty  will  be 
experienced  in  afterwards  pursuing,  even 
alone,  and  without  the  aid  of  a  teacher, 
the  wide  detail  of  elementary  chemistry. 
In  entering  on  the  execution  of  the  re- 
maining portion  of  our  task,  it  is  with  the 
full  understanding  that  no  attempt  is  made 
on  our  part  at  presenting  even  a  complete 
outline  of  the  countless  facts  of  elemen- 
tary chemistry.  Only  such  selections  will 
be  made  from  them  as  are  deemed  most  in 
point  to  illustrate  and  enforce  the  prin- 


;  ciples  already  laid  down,  and  to  increase 
'  our  familiarity  with  the  philosophy  of 
I  chemistry.  It  is  hoped  that  this  course 
I  will  be  satisfactory  to  both  teacher  and 
!  pupil,  and  the  apology  implied  in  this 
'  remark  is  intended  to  explain  any  appa- 
rent deficiencies  which  may  be  seen  on  the 
succeeding  pages. 
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[Co7itinued  from  page  199.) 
THE   ARTICLE. 

Of  Cases  in  which  the  Sense  of  a  Sentence 
Changes  Entirely,  hy  Using  or  Suppressing 
the  Article  before  a  Noun  used  as  the 
Complement  of  a  Verb. — The  sense  of  some 
sentences  changes  sometimes  entirely,  on 
account  of  the  use  or  suppression  of  the 
article,  thus  : 

Entendre  la.  raillerif,  signifies  to  know 
how  to  rally,  to  jeer. 

Entendre  raillerie,  signifies  to  know  how 
to  take  a  joke. 

Demander  la  raison  d'une  chose,  means 
to  ask  for  the  cause  of  a  thing. 

Demander  raison  d'une  chose  is  to 
demand  satisfaction  for  an  offence. 

Un  homme  de  g^nie,  is  a  man  of  genius. 

Un  homme  du  genie,  is  a  man  who  belongs 
to  the  corps  of  engineers. 

A  few  examples  in  which  the  Article  is 
not  used, 


I  will  change  these 
stones  into  loaves. 

The  education  of  Rous- 
seau must  not  be 
taken  as  a  model. 

I  will  go  to  Rome. 

He  received  me  with, 
open  arms. 

He  has  arrived  in  safety 
at  midnight. 

To  live  without  bread, 
on  a  pound  of  bread, 
on  a  little  bread. 


Je  changerai  ces  pierres 

en  pains. 
L'^ducation  de  Rousseau 

ne  doit  pas  etre  prise 

pour  modele. 
J'irai  a  Maine. 
II  me  refut  a  bras  ou- 

verts. 
II  est  arrive  a  hon  port  a 

minuit. 
Vivre  sans  pain,  avec  une 

livre  de  pain,  d'un  pea 

de  pain. 


In  all  these  sentences  the  nouns  are 
taken  in  reference  to  their  signification 
alone,  and  therefore  have  no  article  before 
them,  as  well  as  in  the  following :  I  have 
a  knave  of  a  brother,  J'ai  un  coquin  de 
frere, — an  elliptical  sentence,  which  means, 
Which  is  of  the  species  of  a  brother,  Qui 
est  de  Vespece  de  frere  ;  An  honest  father, 
Un  honnete  homme  de  pere.  Elliptical 
sense,  meaning,— An  honest  man,  having 
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the  quality  of  a  father,  Un  honnete  homme 
ayant  la  quallte  de  pere. 

These  constructions,  as  well  as  all 
similar  ones,  are  in  conformity  with  the 
rules  already  laid  down,  by  the  means  of 
the  ellipsis. 

The  following  expressions,  To  act  by 
feeling,  Agir  par  sentiment  ;  To  speak 
with  wit,  Parler  avec  esprit ;  To  make 
a  graceful  appearance,  Representer  avec 
grace ;  To  act  with  passion,  Agir  |;ar 
colere ;  To  act  by  spite,  Agir  liar  depit ; 
To  act  by  love,  Agir  par  amour,  are 
adverbial  ;  and  the  nouns,  being  used 
adjectively  with  the  prepositions,  are  inde- 
finite ;  therefore,  they  admit  of  no  article. 

OF    THE    SUBSTANTIVE. 

Of  the  Nature  of  the  Substantive. — The 
substantive  is  a  word  which  represents  a 
being,  or  an  object,  or  an  idea,  or  a  feeling, 
whatever  it  may  be,  existing  in  reality,  or 
only  by  the  power  of  our  mind. 

The  substantive  is  also  called  Noun, 
because  it  is  used  to  name  the  persons, 
things,  ideas,  or  feelings  which  they  re- 
present; man,  homme ;  horse,  cheval ;  fish, 
poisson,  are  nouns  representing  beings 
v/hich  have  the  appearance  of  man,  horse, 
and  fish.  Hope,  esperance  ;  perfection, 
perfection;  happiness,  bonheur,  are  nouns 
representing  ideas  and  feelings  through 
the  operation  of  our  minds.  Tree,  arbre  ; 
table,  table ;  book,  livre,  are  nouns  repre- 
senting objects  so  designated  by  the 
general  agreement  of  society. 

There  are  two  sorts  of  substantives. 
Those  which  are  used  to  designate  the 
whole  of  the  species  which  they  repre- 
sent ;  as,  homme,  cheval,  esperance,  arbre,  are 
called  Common  Nouns,  because  they  are 
common  to  all  beings  or  things  of  the 
same  kind. 

Those  which  are  used  only  to  designate 
a  single  individual  or  thing  :  as,  Alexandre, 
Virgile,  Paris,  Vienne.  They  are  called 
Proper  Nouns,  because  they  belong  to  a 
single  individual  of  the  species  which  they 
represent,  at  least  in  the  mind  of  the  per- 
son who  speaks. 

The  substantive  has  two  properties. 
Number  and  Gender. 

Of  Number  in  the  Substantive. — Number 
is  the  property  which  the  noun  has  to  re- 
present a  unity  or  a  plurality. 

Therefore,  there  are  two  numbers ;  the 


Singular,  which  represents  but  a  single 
individual  or  thing,  &c. :  as,  a  man,  iin 
homme;  a  tree,  un  arbre;  a  hope,  une 
esperance;  and  the  Plural,  which  repre- 
sents more  than  one  individual  or  thing, 
&c. ;  as,  men,  les  homines ;  two  trees,  deiix 
arhres  ;  hopes,  les  esperances.  Among 
nouns,  the  generality  may  be  used  in 
either  number;  but  there  are  some  few 
which  have  no  plural,  and  others  which 
have  no  singular.  We  will  speak  of  them 
hereafter. 

Of  Gender  in  the  Substantive.— Gender  is 
the  property  which  a  noun  has  to  repre- 
sent a  distinction  between  the  two  sexes. 

There  are,  consequently,  two  genders  ; 
the  Masculine,  which  belongs  to  man  and 
the  males  among  animals,  and  the  Femi- 
nine, which  belongs  to  females  in  general ; 
as,  man,  homme  ;  lion,  lion  ;  are  masculine, 
because  they  represent  males. 

Vf  Oman,  femme  ;  mare,  jument ;  are 
feminine,  because  they  represent  females. 

By  imitation,  the  nouns  which  repre- 
sent objects  or  ideas  which  are  neither 
male  or  female,  have  received  one  or  the 
other  of  these  two  qualifications,  and  some 
of  them  are  sometimes  masculine  and 
sometimes  feminine,  according  to  their 
signification.  The  distinction  of  the 
genders  in  those  nouns  is  one  of  the 
greatest  difficulties  of  the  French  lan- 
guage for  foreigners.  We  have  already, 
at  the  beginning  of  this  Grammar,  given 
a  complete  system  for  the  classification  of 
nouns;  but  in  most  cases  the  exceptions 
are  so  numerous,  that  it  is  always  prudent 
not  to  trust  memory  alone,  and  to  consult 
a  good  dictionary. 

We  see,  then,  that  the  nouns  which  are 
neuter  in  English  have  not  the  same 
qualification  in  French,  which  is  deprived 
of  such  a  gender. 

To  mark  the  difierence  in  sexes,  males 
and  females  are  sometimes  called  by 
different  names  ;  as, 

Masculine.  Feminine. 

Homme,        man.  Femme,     woman. 

Cheval,  Iwrse.  Jument,    t^mre. 

Taureau,        hull.  Vache,       coxo. 

Sometimes,  the  only  distinction  between 
them  is  in  their  termination  ;  as, 


Masculine. 
Lion,  lion 

Chien,  dog. 

Ckat,  cat. 


Feminine. 
Lionne,       lioiiess. 
Chienne,    hitch. 
Chatte,      cat. 
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This  is  the  best  designation,  because  it 
shows  at  once  what  we  intend  to  speak   of. 

But  often  we  use  the  same  word  to 
express  the  male  and  female  ;  as,  Partridge, 
perdrix ;  Eagle,  aigle  ;  Carp,  cariie  ;  Pike, 
brocket. 

This  mode  is  quite  an  imperfection  in 
the  language  ;  but  by  consulting  the 
article  on  genders,  this  difficulty  is  easily 
remedied. 

As  to  nouns,  which  should  be  neuter  in 
English,  their  gender  is  usually  arbi- 
trary ;  so 

Book,  livre,  Table,         table. 

Hat,  cliaj)eau,  Song,  chanson 

Glass,  verre.  Lamp,        lampe. 

Courage,         courage,  Anger,        colere, 
are  masculine,  are  feminine, 

although  they  have  no  connection  with 
either  sex. 

Formation  of  the  Feminine  in  Nouns. — As 
there  are  a  great  quantity  of  words  em- 
ployed as  nouns,  which  are  used  in  either 
gender,  it  is  necessary  to  show  how  they 
differ,  when  they  represent  a  masculine 
or  feminine  idea,  thing,  or  being.  Mascu- 
line nouns  ending  with  a  consonant  or 
with  the  vowels  e,  i,  u,  form  their  femi- 
nine termination  by  the  addition  of  a  mute 
e  ;  as,  Le  seri«,  la  serine  /  a  canary  bird  ; 
Le  bienven?i,  la  bienvenwe  ;  welcome  ;  Un 
idio^,  une  idio^e;  an  idiot;  Un  jardinier, 
une  jardiniere;  a  male  or  female  gar- 
dener. 

The  following  nouns  are  an  exception 
to  this  rule  : — Bachelier,  a  bachelor ;  Due, 
a  duke ;  Mortel,  a  mortal ;  Quaker,  a 
quaker  ;  Roi,  a  king,  &c.  ;  Paysan,  a 
peasant;  Juif,  a  Jew;  Bailli,  a  bailiff; 
Abbe,  an  abbot ;  Sot,  a  fool ;  Veitf,  a 
vndowex ;  Malin,  a  shrewd  fellow;  Favori, 
a  favourite.  Which  makes  in  the  femi- 
nine :  —  Bachellete,  duchesse,  mortelle, 
Quakeresse,  reine,  paysanne,  Juive,  bail- 
live,  abbesse,  sotte,  veuve,  maligne,  favor- 
ite, &c. 

Formation  of  the  Feminine  in  Nouns  end- 
ing with  a  mute  e. — Masculine  nouns  end- 
ing with  a  mute  e  do  not  change  their 
termination  in  the  feminine  ;  as  Un 
csclave,  une  esclave ;  a  male  or  female  slave. 
Un  impie,  une  impie ;  an  impious  man  or 
woman  ;  Un  sauvage,  une  sauvage  ;  a  male 
or  female  savage,  &c. 

Some  few  nouns,  however,  although 
ending  with  a  mute  e,  form  their  feminine 


termination  by  changing  e,  into  esse ; 
as,  Anej  anesse  ;  an  ass ;  Tigre,  tigresse  ; 
a  tiger;  Chanoinef  chanoinesse ;  a  canon, 
a  canoness ;  Prince,  princesse ;  a  prince, 
a  princess ;  Negre,  negresse ;  a  negro,  a 
negress ;  Pretre,  pretresse ;  a  priest,  a 
priestess ;  Trattre,  traitresse  ;  a  traitor,  a 
traitress  ;  Ivrogne,  ivrognesse  ;  a  drunkard, 
a  drunken  woman;  Pauvre,  pauvresse ;  a 
pauper,    a   beggar-woman,  &c. 

Formation  of  the  Feminine  in  Nouns  eliding 
in  en,  on,  et. — Nouns  ending  in  en,  on,  and 
et,  in  their  masculine  signification,  from 
their  feminine  in  doubling  their  last  conso- 
nant and  adding  a  mute  e;  as  Un  Chretien^ 
une  Chretienne ;  a  Christian ;  Un  Indien, 
une  Indienne ;  an  Indian;  Un  fripon,  une 
friponne  ;  a  clieat ;  Un  coquet,  une  coquette  ; 
a  beau,  a  coquette,  &c.  Exceptions  : 
Compagnon,  a  companion  ;  Patron,  a 
patron  ;  Indiscret,  a  telltale,  make  in  the 
feminine,  Compagne,  patron  and  patroa- 
esse,  indiscrete. 

Formation  of  the  Feminine  in  Nouns 
ending  in  eur. — Masculine  nouns  ending 
in  eur,  and  derived  from  present  parti- 
ciples, form  their  feminine  termination  by 
changing  eur  into  euse ;  as, 

Chanteur,  chanteuse,  a  singer  (from  chantani, 
present  participle  of  chanter,  to  sing). 

JBoudeur,  boudeuse,  cue  that  pouts  (from  hoiui- 
ant,  present  participle  of  bonder,  to  pout). 

Connaisseur,  connxiisseuse,  a  connoisseur  (from 
connaissant,  present  participle  of  the  verb  con- 
naitre,  to  know,  &c.). 

Many  other  nouns  ending  in  eur  in  tlie 
masculine,  form  their  feminine  termina- 
tion by  changing  eur  into  rice ;  as, 

Un  bienfaiteur,  a  benefactor ;  une  bicrnfaitrice,  a 
benefactress. 

Un  protecteur,  a  protector;  une  protectrice,  a 
patroness. 

Un  calomniateur,  une  caloraniatrice,  a  slanderer. 

Un  ambassadeur,  an  ambassador  ;  une  ambassa- 
drice,  an  ambassadress,  &c. 

Finally,  a  few  nouns  change  eur  into 
eresse  for  the  feminine ;  as, 

Bailleur,  bailleresse,  the  lessor. 
Chasseur,  chasseresse,  hunter,  huntress. 
Devin,  devineresse,  a  diviner,  divineress. 
JEnchanteur,  enchanteresse,   enchanter,  enchan- 
tress. 
Pecheur,  pecJieresse,  a  sinner,  male  and  female. 
Vengeur,  vengeresse,  an  avenger. 

Formation  of  the  Feminine  in  Nouns 
ending  in  x. — Masculine  nouns  ending  in 
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A',    form    their    feminine    termination    by 
changing  x  into  se  ;  as, 

Spoux,  epov^e,  husband,  wife. 

Un  jicircsseux,  une  ]}aresseuse,  a  lazy  man  or 
womau. 

Un  malheureux,  une  mcdheureiu-e,  a  wretched 
man  or  woman. 

Of  Nouns  which  are  either  Masculine  or 
Feminine,  according  to  their  Number  and 
Signification. — Nouns  have  generally  but 
one  gender;  however,  there  are  some 
which  are  sometimes  masculine,  some- 
times feminine  :  this  is  the  result  of  habit, 
men  having  applied  to  those  nouns,  some- 
times a  masculine,  sometimes  a  feminine 
idea.  We  will  examine  successively  those 
which  are  the  most  generally  used  in 
either  gender. 

Aigle,  an  eagle. — Aigle^  eagle,  is  mas- 
culine when  it  designates  the  male  of  the 
bird  of  prey  of  that  name,  and  when, 
being  used  metaphoricall}'-,  it  signifies, 
a  man  of  genius ;  there  is  also  a  kind  of 
paper  called  grand  aigle,  that  is  to  say,  of 
the  largest  size. 

Aigle  is  feminine,  if  it  designates  the 
female  of  the  bird  of  prey,  and  also  when 
it  signifies  a  military  standard,  or  when 
tised  in  speaking  of  coats  of  arms,  con- 
stellations, and  emblems  ;  and  also  when 
it  designates  a  kind  of  fish  called  Vaigle 
marine. 

Amour,  love,  Cupid. — Amour,  love,  in 
the  singvxlar,  is  always  masculine,  either  in 
prose  or  in  poetry  ;  it  is  also  masculine  in 
the  plural  when  it  signifies,  (1.)  All  kinds 
of  love.  (2.)  When  it  designates  little 
Cupids  which  are  used  as  emblems  in  the 
arts. 

Amour,  in  the  plural,  is  feminine  when 
it  implies  the  idea  of  a  passion ;  as. 
Foolish  inclinations,  folles  amours.  First 
love,  les  premieres  amours. 

Automne,  autumn. — Auiomne,  autumn, 
was  formerly  of  either  gender  ;  it  is  now 
always  masculine,  as  well  as  the  names  of 
the  other  seasons. 

Couple,  couple. — Couple  is  masculine 
when  it  designates  two  animated  beings 
imited  by  an  act  of  their  will,  a  feeling,  or 
any  cause  making  them  act  in  concert ;  as, 

A  happy  couple  (speaking  of  man  and  wife), 
VM  heureux  couple. 

A  couple  of  pigeons,  t«i  couple  de  pigeons  (a 
male  and  a  female). 

Un  couple  de  checaux,  a  team  of  two  liorses,  &c. 


Couple  is  feminine  when  it  only  conveys 
the  numerical  idea  of  two  persons  or 
things  of  the  same  kind  accidentally  put 
tegether,  without  any  idea  of  feeling, 
participation,  or  common  purpose  between 
them  ;  as, 

A  cotiple  of  pigeons  (meaning  two  pigeons), 
une  couple  de  pigeons. 

A  couple  of  families,  une  couple  de  menages. 

A  couple  of  horses,  mie  couple  de  chevaux 
(meaning  only  two  horses,  without  the  idea  of 
their  forming  a  team). 

Delice,  delight. — Delice  is  masculine  in 
the  singular,  and  feminine  in  the  plural ; 
but  for  the  sake  of  euphony  we  say,  Un 
de  mes  plus  grands  delices,  One  of  my 
greatest  delights,  with  grands  in  the  mas- 
culine, because  it  would  be  shocking  to 
meet  in  the  same  proposition  with  two 
adjectives  of  different  genders,  relating  to 
the  same  noun. 

Enfant,  child.  —  Enfant  is  masculine 
when  it  designates  a  boy,  and  feminine 
when  it  points  out  a  girl. 

Exemple,  example,  copy. — Exemple  is 
now  used  in  the  masculine,  whether  it 
signifies  an  example  or  a  copy. 

Foudre,  thunderbolt,  vengeance,  fury, 
&c. — Foudre  is  feminine  whenever  it  is 
used  to  designate  a  thunderbolt ;  it  is 
of  either  gender,  if  it  signifies  the  weapon 
of  Jupiter.  It  is  still  feminine  when  used 
for  vengeance,  fury,  &c. ;  as.  La  foudre  est 
dans  ses  yeux  ;  Anger  is  in  his  looks. 

Foudres  in  the  plural,  used  metaphori- 
cally, and  signifying  either  pieces  of 
cannon,  celestial  anger,  or  excommunica- 
tion from  the  court  of  Rome,  is  of  either 
gender. 

Foudre,  applied  to  man,  and  signifying 
a  great  conqueror,  a  man  who  has  gained 
many  victories,  is  always  masculine  ;  thus 
we  say.  This  general  was  a  thunderbolt  of 
war,  Ce  general  etait  un  foudre  de  guerre. 

Speaking  of  a  great  orator,  we  also  say, 
C'est  un  foudre  d'eloquence. 

Gens,  people,  men. — Gens,  people.  This 
word  in  the  plui'al  is  masculine  when  fol- 
lowed by  an  adjective  ;  as,  They  are 
happy  people  ;  Ce  sont  des  gens  heureux. 
But  it  is  feminine  when  preceded  by  an 
adjective ;  as.  They  are  old  people,  Ce 
sont  de  vieilles  gens.  With  toiit,  all,  it  is 
masculine,  if  that  adjective  is  alone ;  as, 
All  honest  people,  Tous  les  gens  de  bien. 

When  tout  is  followed  by  another  adjec- 
tive,  gens    is    masculine     nrovided    that 
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adjective  does  not  change  its  termination 
in  the  feminine ;  as,  All  honest  people, 
Tous  les  lionnetes  gens. 

But  it  is  feminine  when  the  adjective 
changes  its  termination  ;  as.  All  the  old 
people  ;  Toutes  les  vieilles  gens. 

However,  visage  requires,  in  order  to 
show  its  despotism,  that  the  pronouns  and 
adjectives  which  refer  to  that  word  should 
be  in  the  masculine  whenever  they  are 
placed  after  it ;  as,  Old  people  are  trouble- 
some ;  they  are  good  for  nothing;  Les 
vieilles  gens  sont  ennuyeux  ;  Us  ne  sont 
hons  a  rien. 

Hymne,  hymn. — Hymne  is  feminine  when 
it  designates  a  song  in  honour  to  God  ; 
but  it  is  masculine  when  it  signilies  a 
profane  song  in  honour  to  pagan  gods  or 
heroes. 

Jujube,  jujube. — Jujube  is  masculine 
when  it  designates  the  paste  made  of  that 
fruit,  and  feminine  when  it  signifies  the 
fruit  itself. 

(Euvre,  work.  —  GEuvre  is  masculine 
when  it  designates  a  great  work  or  enter- 
prise ;  it  is  still  of  the  same  gender  when 
it  is  used  to  signify  such  a  work  as  a  pic- 
ture, an  engraving,  a  statue,  or  a  piece  of 
music  ;  but  it  is  feminine  when  it  is  an 
act,  whatever  it  may  be,  or  some  produc- 
tion of  the  mind  ;  as.  He  does  good  deeds ; 
11  fait  de  bonnes  ceuvres ;  Complete  works 
of  Racine  ;  CEuvres  completes  de  Racine. 

Orge,  barley. — Orge  is  feminine  in  the 
singular  and  plural ;  the  only  two  cases  in 
which  it  is  masculine  are  the  following 
expressions  ;  Pearl  barley,  orge  perle ; 
Peeled  barley,  orge  monde. 

Orgue,  organ. — Orgue  is  masculine  in 
the  singular  and  feminine  in  the  plural  ; 
but  if  preceded  by  un  de,  one  of,  it  remains 
masculine  in  either  number,  for  the  sake 
of  euphony  ;  as  in,  Voila  un  des  plus  beaux 
orgues  que  je  connaisse  ;  This  is  one  of  the 
most  beautiful  organs  I  know. 

Pdques  or  Pdque,  Easter  day. — Pdquees,  1 
a  holiday  among  the  Christians,  is  written  i 
with  an  s,  is  not  preceded  by  the  article,  j 
and  belongs  to  the  masculine  gender. 

Pdque,  a  holiday  among  the  Jews,  is 
Avritten  without  an  s  ;  it  takes  the  article, 
and  is  feminine.  We  also  say  in  the 
plural,  Palm  Sunday,  Pdques  Fleuries ; 
To  receive  the  sacrament  at  Easter, 
Faire  ses  Pdques,  pdques  being  feminine 
plural. 


Parallele,  parallel. — Parallele  is  mas- 
culine when  it  signifies  a  comparison  ;  it 
is  feminine  when  it  designates  a  line  as 
being  parallel  to  another. 

Pendule,  pendulum,  clock. — Pendule  is 
masculine  when  it  signifies  pendulum,  and 
feminine  when  it  means  a  clocli:. 

Periode,  pitch,  period. — Periode,  when 
meaning  pitch,  is  masculine,  and  feminine 
when  it  signifies  a  period. 

Personney  a  person,  nobody,  anybody. — 
Personne  used  as  a  noun  is  feminine,  and 
masculine  when  employed  as  a  pronoun. 

Quelque  chose,  something.  —  Quelque 
chose,  when  followed  by  a  verb  in  the 
subjunctive  mood,  is  feminine  ;  as  in. 
Whatever  may  be  the  thing  he  has  done, 
or  attempted  to  do,  he  has  been  unsuccess- 
ful. Quelque  chose  qu'il  ait  faite  ou  ejitre- 
prise,  11  a  echoue. 

In  any  other  case,  quelque  chose  is 
always  masculine,  on  account  of  its  vague 
and  indefinite  meaning;  as,  Give  me 
something  pretty;  Donnez-moi  quelque 
chose  dejoli;  I  will  give  you  something 
good  ;  Je  vous  donnerai  quelque  chose  de 
boji. 

Autre  chose  is  masculine,  also,  when  it 
conveys  an  indefinite  meaning  ;  as  in. 
There  is  some  other  news  ;  II  y  a 
autre  chose  de  nouveau;  but  it  is  feminine 
when  it  has  a  definite  meaning ;  as  in, 
This  is  another  thing  still  more  wonder- 
ful ;  C'est  une  autre  chose  encore  plus 
merveilleuse. 

Reglisse,  liquorice. — R^glisse,  a  plant,  is 
feminine;  Reglisse,  a  paste,  is  masculine. 

Sentinelle,  sentry. — Sentinelle  in  prose  is 
always  feminine,  but  in  poetry  it  is  of 
either  gender. 

Trompette,  trumpet. — Trompette  is  mas- 
culine when  it  designates  the  individual 
who  plays  on  that  instrument,  and  femi- 
nine when  it  signifies  the  instrument 
itself. 

[To  be  continued.) 


He  that  is  wise  will  take  delight  even 
in  an  ill  opinion  that  is  well-gotten.  'Tis 
ostentation,  not  virtue,  when  a  man  will 
have  his  good  deeds  published ;  and  'tis 
not  enough  to  be  just  where  there  is 
honour  to  be  gotten,  but  to  continue  so, 
in  defiance  of  infamy  and  danger.—" 
Seneca. 
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{Continued  from  page  170). 
GESTURE. 

Gesture  is  the  various  postures  and 
motions  employed  in  vocal  delivery :  as 
the  postures  and  motions  of  the  head,  face, 
shoulders,  trunk,  arms,  hands,  fingers, 
lower  limbs,  and  the  feet. 

Graceful  and  appropriate  gesture  ren- 
ders vocal  delivery  far  more  pleasing  and 
effective.  Hence  its  cultivation  is  of 
primary  importance  to  those  who  arc 
ambitious  of  accomplishment  in  Elocution. 

Postures  of  the  Body. — The  postures  of 
the  body,  with  respect  to  vocal  delivery, 
may  be  divided  into  favourable  and  un- 
favourable ;  and,  the  better  to  suit  my 
purpose  in  giving  their  illustration,  I  shall 
first  treat  of  the  unfavourable. 

The  most  unfavourable  posture  is  the 
horizontal.  If  a  reader  or  a  speaker 
should  lie  prone,  or  supine,  he  would  not 
be  likely  to  deliver  a  discourse  witli 
energy  and  effect.  I  have  never  known 
an  orator  to  deliver  a  discourse  in  the 
horizontal  posture ;  but  I  have  known 
individuals  to  speak  in  public  in  postures 
almost  as  inappropriate. 

The  human  mind  is  so  constitxited,  that, 
in  its  education,  order  becomes  almost 
indispensable.  Hence,  any  thing  that 
interrupts  methodical  instruction,  is  a 
serious  obstacle  to  the  growth  of  intellect. 
Nor  is  order  more  necessary  than  per- 
severance ;  consequently,  all  postures  of 
the  body  which  are  calculated  for  repose, 
should  be  avoided  by  the  student  in  elocu- 
tion. And  as  grace  and  dignity  are  of 
primary  importance  in  vocal  delivery,  all 
postures  which  are  inconsistent  with  these 
attributes  should  also  be  avoided. 

The  erect  posture  of  the  body  is  the  best 
for  vocal  delivery  ;  the  trunk  and  limbs 
should  be  braced  in  proportion  to  the 
degree  of  energy  required  by  the  senti- 
ments to  be  delivered.  The  right  foot 
should  be  from  two  to  four  inches  in 
advance  of  the  left,  and  the  toes  turned  a 
little  outwards ;  meanwhile,  the  body  should 
be  principally  sustained  by  the  left  foot. 

The  next  best  is  the  erect  sitting  pos- 
ture, in  which  the  shoulders  do  not  rest 
against  the  back  of  the  seat,  and  in  which 


the  body  is  retained  in  its  proper  position 
by  muscular  action. 

The  next  best  is  the  erect  sitting  pos- 
ture, in  which  the  shoulders  rest  against 
the  back  of  the  seat. 

These  are  the  only  postures  which  are 
at  all  favourable  to  vocal  delivery. 

Manner  of  holding  the  Book. — The  book 
should  be  held  in  the  left  hand,  from  six 
to  eight  inches  from  the  body,  and  as  high 
as  the  centre  of  the  breast,  so  as  to  bring 
the  face  nearly  perpendicular.  It  should 
not,  however,  be  held  so  high  as  to  pre- 
vent the  audience  from  having  a  view  of 
the  reader's  mouth,  as  his  voice  would 
thereby  be  more  or  less  obstructed.  The 
fingers  of  the  right  hand  may  take  hold  of 
the  margin  of  the  book  lightly,  so  as  to 
be  ready  to  turn  over  the  leaves,  as  occa- 
sion may  require  ;  or  they  may  be  placed 
upon  the  page,  just  below  the  line  the 
reader  is  pronouncing,  to  aid  him  in  keep- 
ing his  place  ;  or,  particularly  if  the  reader 
is  pronouncing  an  original  composition, 
the  right  hand  may  be  employed  to  illus- 
trate and  enforce  the  sentiments  by  appro- 
priate gesticulation.  If  the  reader  be  a 
lady,  the  right  hand  may  support  the  left 
arm.  I  do  not,  however,  advise  ladies  to 
adopt  this  posture  exclusively,  but  deem  it 
not  ungraceful  for  them. 

The  eyes  should  occasionally  be  directed 
from  the  words  of  the  discourse  to  the 
audience. 

In  demonstrating  on  the  black-board, 
the  face,  and  not  the  back,  should  be 
turned  to  the  audience. 

Notation  of  Gesture. — The  want  of  a 
language  for  expressing  the  different 
modifications  of  gesture  with  brevity  and 
perspicuity,  is  the  principal  cause  of  the 
general  neglect  with  which  the  cultivation 
of  this  art  has  hitherto  been  treated.  For 
this  desideratum  the  world  is  indebted  to 
the  Rev.  Gilbert  Austin,  of  London.  In 
1806,  this  distinguished  elocutionist  pub- 
blished  a  quarto  volume  of  six  hundred 
pages ;  and  from  that  work  I  have  taken 
the  system  of  notation  of  which  the  follow- 
ing is  a  specimen : 

When  the  right  arm  is  elevated  back- 
wards, and  the  left  extended  forwards,  in 
a  horizontal  direction,  he  calls  the  pos- 
ture of  the  former  elevated  hachwards,  and 
notes  it  eh  ;  and  the  posture  of  the  latter, 
horizontal  forwards,  and  notes  it  hf.     Now 
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the  abbreviations  eh  and  hf  are  placed  over 
any  word  which  requires  these  postures  of 
the  arms,  thus  : — 

eb-hf 
"Jehovah's  arm 
Saatch'd  from  the  waves,  and  brings  me  to 
my  son  !"*  Douglas,  Act  III. 

The  original  idea  of  this  system  of  nota- 
tion, says  Mr.  Austin,  was  suggested  by 
the  labour  of  teaching  declamation  in  the 
usual  manner.  During  this  labour,  which 
for  many  years  constituted  a  part  of  his 
duty  in  his  grammar-school,  the  author 
having  often  found  that  he  forgot,  on  a 
following  day,  his  own  mode  of  instructing 
on  a  former,  wished  to  be  able  to  invent 
some  permanent  marks,  in  order  to  esta- 
blish more  uniformity  in  his  instructions, 
for  the  ease  both  of  himself  and  of  his 
pupils.  The  mode  of  instruction  is  not  so 
liable  to  change,  with  respect  to  the  ex- 
pression of  the  voice  and  countenance,  for 
this  is  always  pointed  out  by  the  senti- 
ment. But  the  great  difficulty  lies  in 
ascertaining  and  marking  the  suitable  ges- 
ture ;  and  for  these  obvious  reasons ;  be- 
cause a  language  of  gesture  was  wanting, 
and  because  gesture  may  be  infinitely 
varied,  and  yet,  perhaps,  be  equally  just. 
To  leave  the  pupil  to  choose  for  himself 
would  but  distract  him,  and,  instead  of 
giving  him  freedom  and  grace,  would 
deprive  him  of  both.  On  his  commence- 
ment as  a  public  speaker  (which  cannot 
be  too  early),  it  is  necessary  to  teach  him 
everything,  and  to  regulate,  by  rules, 
every  possible  circumstance  in  his  deli- 
very ;  his  articulation,  accent,  emphasis, 
pauses,  &c.,  and  along  with  all,  his  ges- 
ture. After  sufficient  instruction  and 
practice,  he  will  regulate  his  own  manner, 
according  to  the  suggestions  of  his  judg- 
ment and  taste. 

Among  the  higher  objects  of  this  sys- 
tem of  notation,  may  be  reckoned  its  uses 
as  a  record,  whence  the  historical  painter 
may  derive  the  materials  of  truth,  and 
whence  the  orator  and  the  elocutionist 
may  not  only  obtain  the  instructions  of  the 
great  men  who  have  preceded  them  in  the 
same  career,  but  by  which  also  they  may 
secure    unalterably     their     own   improve- 


*  Although  an  explanation  of  the  gestures  on 
Jehovah's  arm  in  the  above  sentence,  is  sufficient 
to  answer  my  present  purpose,  it  may  not  be 
improper  to  inform  thu  reader  that  another 
gesture  is  i-equired  on  the  word  son. 


ments  for  the  advancement  of  their  art, 
and  for  the  benefit  of  posterity.  A  scene 
of  Shakspere,  or  a  passage  of  Milton,  so 
noted,  after  the  manner  of  a  great  master 
of  recitation,  or  an  oration  so  noted  as 
delivered  by  an  admired  speaker,  would 
prove  an  enduring  study  of  truth  and 
nature  combined  with  imagination.  And 
the  aspiring  orator  would  not  be  obliged, 
as  at  present,  to  invent  for  himself  an 
entire  system  of  action.  He  might  derive 
light  from  tlie  burning  lamps  of  the  dead, 
and  proceed  at  once,  by  their  guidance,  to- 
wards the  highest  honours  of  his  profession. 
Had  the  ancients  possessed  the  art  of 
notating  their  delivery,  such  was  the  un- 
wearied diligence  of  their  great  orators, 
Demosthenes  and  Cicero,  that  we  should, 
most  probably,  at  this  day,  be  in  posses- 
sion of  their  manner  of  delivery,  as  well  as 
the  matter  of  their  orations ;  and  not  be 
limited  to  conjecture  relative  to  a  single 
sentence  of  these  eminent  speakers,  on 
the  great  occasions  which  called  forth 
their  powers. 


Happy  Effects  of  Education. — 
The  tendency  of  knowledge  is,  and  the 
tendency  of  its  diffusion  undoubtedly  is, 
to  improve  the  habits  of  the  people,  to 
better  their  principles,  and  to  amend  all 
that  which  we  call  their  characters  :  for 
there  are  a  host  of  principles  and  feelings 
which  go  together  to  make  up  what  we 
call,  in  the  common  acceptation  oi  the 
words,  the  human  character.  How  does 
this  diffusion  operate  ?  To  increase  habits 
of  reflection,  to  enlarge  the  sphere  of  the 
mind,  to  render  it  more  capable  of  re- 
ceiving pleasurable  emotions,  and  of 
taking  an  interest  in  other,  and  in  higher 
and  better  matters  than  mere  sensual 
gratification.  It  tends  to  improve  the 
feelings,  as  well  as  to  increase  the  reflec- 
tive habits;  and  it  tends,  therefore,  to 
the  attainment  of  that  which  in  itself 
tends  imiuediately  and  directly  to  im- 
prove the  character  and  conduct  of  a 
nation.  It  tends  to  increase  prudence 
and  prudential  habits,  and  to  amend  and 
improve  the  human  feelings.  The 
ancients  have  described  the  effects  of 
education  in  far  better  language,  and  much 
more  happily  than  I  can  do — "  emollit 
mores,  nee  sinit  esseferos.'^ — Brougham. 
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LESSONS  IN  DRAWING. 

THIRD    LESSON. 
(ContinvMjrom  page  172.) 


Hitherto  your  efforts  have  only  been 
directed  towards  the  formation  of  straight 
lines,  and  figures  formed  by  means  of 
them  ;  but  you  must  now  turn  your  atten- 
tion towards  the  drawing  of  curved  lines. 

Unless  you  can  draw  a  curved  line 
accurately,  in  any  direction,  you  can 
Jiever  hope  to  delineate  the  human  figure 
or  animals  in  a  proper  manner ;  for  the 
(nitlines  of  both  the  animal  and  vegetable 
kingdoms  are  made  up  of  curved  lines 
of  every  variety.  It  is  needless  to  give 
a  long  list  of  examples  ;  the  student  will 
easily  observe  them  in  the  objects  around 
him,  from  the  horse  to  the  cat  or  diminu- 
tive mouse;  or  from  the  gay  butterfly 
that  soars  above  him,  to  the  gnat,  from 
which  it  has  been  transformed  ;  or  from 
the  lofty  oak  to  the  humble  acorn  :  but  we 
are  anticipating,  and  must  therefore  pro- 
ceed at  once  to  the  object  of  this  lesson. 


Fig.  10. 
Commence    practising     the    formation 
of  curved  lines,  by  drawing  several  like 


(a  fig.  10,)  and  then,  when  you  are  able 
to  do  so,  accurately  and  easily,  draw 
parallel  lines  with  a  greater  curve,  as 
(b  fig.  10).  When  you  can  enlarge  these 
copies  upon  a  black  board,  with  a  piece  of 
chalk,  or  reduce  them  with  a  pencil  upon 
paper,  then  you  may  venture  to  draw  a 
circle  like  (c  fig  10). 

To  draw  a  circle. — Perhaps  one  of  the 
most  difficult  tasks  for  the  beginner  is 
to  draw  a  circle  ;  but  like  everything  else, 
it  is  easily  done  when  you  know  how  to 
set  about  it.  Commence  the  task  by 
making  a  faint  dot  upon  the  paper  to 
mark  the  centre  ;  then  place  another  dot  on 
either  side  of  it  and  at  equal  distances, 
and  continue  placing  dots  at  equal  dis- 
tances all  around  the  central  one,  until  a 
circle  of  dots  is  formed  ;  you  must  then 
join  all  the  dots  with  a  steady  and  slow 
sweep  of  the  hand,  beginning  at  the  top 
of  the  circle,  and  drawing  from  left  to 
right,  and  right  round  to  the  point  from 
which  you  started.  Practise  this  several 
times,  as  it  will  give  you  precision,  and 
enable  you  to  observe  the  relative  distance 
of  the  outer  part  of  the  circle  from  the 
centre.  Keep  these  copies,  whether  they 
be  good  or  bad,  and  when  your  lesson  is 
finished,  test  the  correctness  of  your  marks 
or  dots,  by  means  of  a  pair  of  compasses  ; 
but  do  not  attempt  to  use  compasses  to 
draw  a  circle.  They  will  not  assist  you ; 
on  the  contrary,  when  you  are  without 
them,  you  will  be  at  a  loss,  and  unable 
to  accomplish  your  object.  Persevere, 
and  practise  continually,  and  your  labours 
will  be  rewarded. 

"When  you  have  drawn  a  few  dozen 
circles  by  the  aid  of  the  dots,  draw  some 
without  making  any  marks  upon  the 
paper  or  board  ;  sometimes  drawing  from 
left  to  right,  and  at  other  times,  from 
right  to  left. 

Draw  one  circle  within  another,  so  that 
their  margins  shall  be  parallel,  as  in  the 
portion  of  one  shown  in  b  fig.  10. 

Draw  a  semicircle,  as  /in  fig.  10,  and 
then  practise  forming  d  and  e  in  the  same 
figure,  until  you  can  join  lines  neatly, 
sometimes  commencing  from  the  lower 
part  of  the  figures,  and  at  other  times, 
from  the  upper  part. 

Divide  circles  into  sections,  so  as  to 
exhibit  the  half,  a  quarter,  a  third,  or 
other  divisions  of  a  circle. 
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Draw  squares,  polygons,  and  triangles 
within  circles,  and  then  construct  a  circle 
within  a  square. 

Copy  the  following    figure,    and    then 


Fig.  11. 

proceed  to  draw  the  three  followino-  out- 
lines, which  you  will  no  doubt  do  cor- 
rectly and  readily,  from  the  practice  you 
have  already  had  in  the  curved  lines.     Be 


Fig.  i2. 

careful  in  copying  a  and  c,  to  make  the 
left  hand  lines  darker  than  those  to  the 
right,  while  h  has  lines  of  each  breadth. 
It  is  well  to  use  the  pencil  marked  HB 
for  this  purpose,  the  different  thickness 
of  the  lines  being  produced  by  the  degree 
of  pressure  employed. 


Statistics  of  Books.  —  D'Israeli,  in 
his  "  Curiosities  of  Literature,"  states, 
that  the  four  ages  of  typography  have 
produced  no  less  than  3,641,960  works  ! 
Taking  each  work  at  three  volumes,  and 
reckoning  each  impression  to  consist  of 
only  300  copies  (a  very  moderate  suppo- 
sition), the  actual  amount  of  volumes 
which  have  issued  from  the  presses  of 
Europe,  down  to  the  year  1816,  appears 
to  be  3,277,640,000 ! 


THE  HABIT  OF  ATTENTION. 

An  early  and  unremitting  zeal  in 
forming  the  mind  to  a  habit  of  attention 
not  only  produces  the  outward  expression 
of  good  breeding,  as  one  of  its  incidental 
advantages,  but  involves,  or  rather  creates 
better  qualities  than  itself,  while  vacancy 
and  inattention  not  only  produce  vulgar 
manners,  but  are  usually  the  indication, 
if  not  of  an  ordinary,  yet  of  a  neglected 
understanding.  To  the  habitually  inat- 
tentive, books  offer  little  benefit;  com- 
pany affords  little  improvement ;  while  a 
self-imposed  attention  sharpens  observa- 
tion, and  creates  a  spirit  of  inspection 
and  inquiry  which  often  lifts  a  common 
understanding  to  a  degree  of  eminence  in 
knowledge,  sagacity,  and  usefulness,  which 
indolent  or  negligent  genius  does  not 
always  reach.  A  habit  of  attention  exer- 
cises intellect,  quickens  discernment, 
multiplies  ideas,  enlarges  the  power  of 
combining  images  and  comparing  cha- 
racters, and  gives  a  faculty  of  picking  up 
improvement  from  circumstances  the  least 
promising  ;  and  of  gaining  instruction 
from  those  slight  but  frequently  recurring 
occasions,  which  the  absent  and  the  negli- 
gent turn  to  no  account.  Scarcely  any- 
thing or  person  is  so  unproductive  as  not 
to  yield  some  fruit  to  the  attentive  and 
sedulous  collector  of  ideas.  But  this  is 
far  from  being  the  highest  praise  of  such 
a  person  ;  she  who  early  imposes  on  her- 
self a  habit  of  strict  attention  to  whatever 
she  is  engaged  in,  begins  to  wage  early 
war  with  wandering  thoughts,  useless 
reveries,  and  that  disqualifying  train  of 
busy,  but  unprofitable  imaginations,  by 
which  the  idle  are  occiipied  and  the  absent 
are  absorbed.  She  who  keeps  her  intel- 
lectual powers  in  action  studies  with  ad- 
vantage herself,  her  books,  and  the  world. 
Whereas  they,  in  whose  undisciplined 
minds  vagrant  thoughts  have  been  suffered 
to  range  without  restriction  on  ordinary- 
occasions,  will  find  they  cannot  easily 
call  them  home,  when  wanted  to  assist  in 
higher  duties.  Thoughts,  which  are  in- 
dulged in  habitual  wandering,  will  not  be 
readily  restrained  in  the  solemnities  oi 
public  worship  or  of  private  devotion. — 
More. — [We  recommend  these  excellent 
remarks  to  the  especial  notice  of  our 
pupils.] 
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THE  MONTHS.—APRIL. 

{Contiimed from  page  207.) 

The  beauties  of  this  season  are  enticing 
US  to  wander  forth  in  the  meadows  and 
*•'  wild-wood  bowers/'  and  indulge  in  read- 
ing the  illuminated  pages  of  Nature's 
instructive  book,  for 

"  The  primrose  and  cowslip  are  out, 

And  the  fields  are  with  daisies  all  gay ; 
While  the  butterflies,  flitting  about, 

Seem  glad  in  the  sunshine  to  play. 
Not  more  glad  than  the  bee  is  to  gather 

New  honey  to  store  in  his  cell  ; 
He,  too,  is  abroad  this  fine  weather, 

To  rifle  cup,  blossom,  aud  bell. 
The  goldfinch,  and  blackbird,  and  thrush, 

Are  brimful  of  music  and  glee ; 
They  have  each  got  a  nest  in  some  bush. 

And  the  rook  has  built  his  on  a  tree. 
Oh  !  who  would  be  sleeping  in  bed 

When  the  skies  with  such  melody  ring — 
When  the  bright  earth  beneath  him  is  fed 

With  the  beauty  and  fragrance  of  Spring." 

How  calm  and  beautiful  is  the  scene 
around  us  !  How  refreshing  and  cheer- 
ful !  Let  us  ramble  among  the  variegated 
parterres,  the  budding  woodlands,  and 
luxuriant  meadows,  to  contemplate  the 
many  interesting  objects  of  natural  his- 
tory peculiar  to  the  month. 

Ah !  there  is  the  scentless  dog  violet 
{Viola  canina),  that  attracts  the  eye  as  it 
shakes  its  large  flowers  in  the  breeze  ;  and 
near  to  it  is  the  wild  pansy,  or  heart's- 
ease  (Viola  tricolor),  *'  the  garden's  gem," 
which  seems  to  say,  "Think  of  me."  Its 
little  purple  or  yellow  flowers,  with  purple 
streaks,  or  its  softening  pale  yellow  petals, 
peep  unobtrusively  from  amid  its  cluster- 
ing leaves,  and 

"  Pray  you,  love,  remember  ; 
There's  pansies — that's  for  thoughts." 

Look  at  yon  hedge  of  black-thorns 
{Prunus  spinosa),  or  early  sloes,  emblematic 
of  difficulty.  How  beautiful  its  white 
blossoms  look  amid  the  dark  branches, 
devoid  of  leaves.  It  may  well  be  called 
"  the  snow  of  spring."  The  fruit  of  the 
sloe  is  harsh  and  unwholesome  unless  pre- 
served ;  nevertheless,  it  is  extensively  culti- 
•vated  for  its  fruit  and  its  leaves,  which 
appear  after  the  tree  has  gladdened  us 
with  their  blossoms  ;  the  former  is  used 
to  adulterate  port  wine,  and  the  leaves  to 
adulterate  tea.     How  the  beautiful  blos- 


soms of  the  Siberian  crab  {Pyrus  pruni- 
folia)  contrast  with  the  snowy  wreaths  of 
black-thorns  beneath  !  "Well  may  Elliott 
have  written 

"  What  virgin's  cheek 
Can  match  this  apple-bloom  ?  " 

There  are  few  school-boys  but  what  re- 
member its  pretty-looking,  cherry-like 
fruit.  How  often  they  have  been  enticed 
by  their  appearance  and  deceived  by  their 
flavour  ! 

Vfhat  beauties  surround  us  !  There  is 
the  perfumed  cherry-tree  (CerasusMahaleb), 
with  its  grateful  perfume,  the  wood  of 
which  is  used  for  furniture  by  the  French, 
I  on  account  of  its  durability,  hardness,  and 
cheapness ;  beyond  we  can  distinguish 
the  bird  cherry  {Prunus  padus) ;  the  com- 
mon almond  tree,  which  we  noticed  last 
month  ;  and  several  species  of  ornamental 
pear  {Pyrus  nivalis),  with  snow-white  blos- 
soms ;  and  the  downy-leaved  pear  (P. 
salvifolia). 

Our  wanderings  have  brought  us  to  a 
clump  of  speedwells,  some  wild  and  others 
captured  from  native  freedom.  There  is 
the  ivy-leaved  speedwell  {Veronica  hederi- 
folia),  with  its  thick  green  leaves,  resem- 
bling the  ivy  ;  if  its  bright  blue  flowers 
were  out,  how  pretty  it  would  look.  But 
we  cannot  complain,  for  the  grey  field 
speedwell  {V.  agrestis),  with  its  notched 
leaves  and  small  blossoms,  welcome  us  to 
the  spot.  The  eyebright's  blue  petals 
made  Elliott  exclaim,  that  it  was  the 

"  Loveliest  flower  of  all  that  grow 
In  flower-loved  England  !    Flower  whose  hedge- 
side  gaze 
Is  like  an  infant's  ! " 

Oh !  how  often  as  children  have  we  wan- 
dered along  the  lanes  near  the  "  old  house 
at  home,"  and  gathered  the  germander 
speedwell  {V.  chamoedrys),  or  "Paul's 
betony,"  cat's-eye,  or  eyebright !  We 
remember,  one  beautiful  evening,  making 
a  wreath  of  wild  flowers  for  a  young 
nymph,  who  rivalled  them  in  beauty  and 
sweetness,  and  there  was  only  one  flower — 
the  speedwell — that  contested  for  the  vic- 
tory. 'Twas  a  hard  battle,  but  the  floAver 
lost,  and  we  have  ever  loved  the  speedwell 
since  then  ;  it  seemed  to  grace  the  maiden's 
brow  amid  the  many  flowers  displayed, 

•  But  still,  'midst  all  this  gorgeous  glow. 
Seemed  less  of  sweetness  than  of  show." 
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On  you  wail  is  another  speedwell,  the 
Veronica  arvensis,  and  tlie  common  species 
(K  officinalis),  which  flowers  in  May,  will 
be  found  in  the  pastures  or  yon  wild 
woods. 

Look  at  tiiat  beautiful  clump  of  lilac 
trees,  the  pride  of  the  humble  cottager, 
the  farmer,  and  the  nobleman.  V/ho 
w-juld  fancy  that  this  simple  tree  was  a 
.jative  of  Persia,  and  yet  it  withstands  the 
vicissitudes  of  our  changeful  clime.  Poets 
have  celebrated  its  beauties,  and  painters 
have  despaired  when  attempting  to  depict 
its  delicate  hues,  for  the  lilac  is 

"Various  in  array,  now  white, 
Now  sanguine,  and  her  beauteous  head  now  set 
With  pvirple  spikes  pyramidal,  as  if 
Studious  of  ornament,  yet,  unresolved 
Which  hue  she  most  approved,  she  chose  them 
all." 

Many  varieties  of  lilac  are  to  be  seen  in 
our  garden ;  for  example,  the  Persian 
lilac  {^Syringa  Persica),  with  its  fragrant 
clusters  of  flowers  and  long  pointed  leaves  ; 
the  blue  lilac  {S.  vulgaris  coerided) ;  the 
common  lilac  {S.  vulgaris)  ;  and  the  purple 
lilac  (S.  vulgaris  violacea) ;  all  of  which 
were  no  doubt  introduced  during  "  Bluff 
Harry's"  reign. 

Wluit  are  those  pale  lilac  flowers  bend- 
ing beneath  the  breeze  in  yon  meadow  ? 
AVhy,  they  are  the  cuckoo-flower  (Ca?-<i«m/??e 
pratensis)  ;  and  just  by  the  wooden  fence 
you  may  see  the  starch  grape  hyacinth 
{Muscari  racemosiim),  which  is  more  usually 
found  among  ruins,  where  its  dark  purple 
flowers  nod  to  the  mossy  walls,  than  in  our 
gardens. 

Here  is  a  mound,  with  stalactites,  shells, 
and  stones  rising  in  its  centre,  and  various 
flowers,  wild  and  cultivated,  entwining 
themselves  in  the  fanciful  pile.  Ah!  there 
are  the  Eas^tern  hyacinths  {HyacintJius 
crientale) ;  some  have  pink,  some  pale 
blue,  and  others  white  flowers,  but  there  is 
no  limit  to  colour  and  variety,  which  vary 
with  clime  and  time.  Yonder  is  the 
feathered  hyacinth  (Muscari  comosum  mon- 
strosuju),  which  looks  so  stately  amid  its 
long  narrow  leaves.  Tiiere  is  the  ground- 
ivy  (Glechoma  hederacea),  with  its  kidney- 
shaped  leaves,  and  square,  rough  stem, 
winding  among  the  rock-work,  and  trying 
to  outvie  the  pretty  little  Greek  valerian 
{Polevwnium  rcptans),  with  its  light  blue 
fl-owers  ;  and   iis  companion,  Jacob's  lad- 


der (P.  cceruleum),  which  will  bloom  next 
month. 

Here  is  a  beautiful  cluster  of  flowers  of 
all  kinds. 

'•  Come  along,  come  along,  and  guess  with  me 
How  fair  and  how  fruitful  the  year  shall  be  !  " 

Look  at  the  pretty  little  daisy  {Bellis 
perennis),  emblem  of  innocence,  which 
opens  at  day-break  and  closes  at  sunset : 

"  That  old  favourite — the  daisy,  born 
By  millions  in  the  balmy,  vernal  morn — 
The  child's  own  flower." 

See  how  it  tempts  us  to  stop  in  our  ramble 
and  gaze  upon  its  "  silver  crest  and  golden 
eye,"  as  it  peeps  from  the  greensward.  It 
is  the  loved  flower  of  cur  youth  and  old 
age.     Yes!  we  love  to  see  that 

"Wee,  modest,  crimson- tipped  flower," 

which  Chaucer  calls  the  *'  eie  of  the  dale  ;" 
the  same  flower  that  Spenser  mentions  as 

"  The  little  daizie,  that  at  evening  closes." 

As  children  we  remember  many  varieties 
of  this  plant,  some  of  them  long  since 
forgotten, — but  others  have  taken  their 
place  ;  for,  although 

"Trampled  under  foot. 
The  daisy  lives,  and  strikes  its  little  root 
Into  the  lap  of  Time." 

The  annual  daisy  {B.  annua),  and  the  Por- 
tugal daisy  (B.  sylvestris),  are  staring  at 
us  from  that  clump  of  flowers  we  have 
been  so  long  approaching. 

Are  not  the  saxifrages  looking  pretty, 
with  their  showy  foliage  and  blossoms  ? 
See  the  pyramidal  saxifrage  {Saxifraga 
cotyledon) ;  it  will  not  blossom  until  June, 
but  there  is  the  thick-leaved  saxifrage 
{S.  crassifolia),  with  its  large  purple  blos- 
soms, and  so  planted  that  it  aflbrds  relief 
to  the  others,  which  in  turn  will  attract 
the  rambler's  gaze  to  their  own  showy 
flowers.  We  cannot  name  all  the  species 
of  this  plant,  as  they  are  too  numerous; 
but  there  is  our  old  favourite,  the  London 
pride  {S.  umhrosa),  the  hardiest  of  the 
whole,  which  some  persons  call  "none-so- 
pretty;"  it  is  considered  the  emblem  of 
frivolity.  Next  to  it  is  the  safiron-coloured 
saxifrage  (.S".  mutata),  which  grows  wild  in 
Italy  and  Switzerland  ;  and  the  round- 
leaved  saxifrage  (S.  rofundifoUa),  which 
v.'ill  not  bloom  yet.  It  comes  from  Pied- 
mont, where  the  natives  eat  it. 
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Look  at  tlie  centre  of  yon  clump,  where 
the  Swedish  dogwood  (Cormis  suecica)  ; 
the  yellow  alyssum  (Alyssiim  saxatile)  ;  the 
fumitory  {Fumaria  officinalis),  with  its 
deep  purplish,  rose-coloured  flowers  ;  the 
douhle  furze  (Ulex  Etiropceus),  witli  fra- 
tyrant  blossoms  ;  and  the  pasque  flower 
{Anemone  pulsaiilla),  rear  their  heads  above 
the  sweet-scented  meadow  clover  (Trifo- 
lium  pratense) ;  the  white  Dutch  clover 
{T.  repens),  which  is  generally  considered 
to  be  the  trefoil,  or  shamrock,  of  the  Irish  ; 
the  hop  trefoil  (T.  procumhens),  with  its 
oval,  hop-shaped,  yellow  blossoms ;  and 
the  strawberry-headed  trefoil  {T.frngife- 
rutn),  with  its  red  flowers,  contrasting  with 
the  common  little  yellow  trefoil  {T.  fili- 
forme);  and  the  hare's-foot  trefoil  {T. 
arvense). 

Yonder  is  the  common  wallflower  (C//ei- 
ranthus  cheiri) ;  the  gentianella  (Gentiana 
acnuUs) ;  the  bulbocodiam  {Ixia  bulboco- 
dium') ;  the  Robert-leaved  crane's-bill 
(Geranium  Robertianum),  with  its  pink 
flowers;  the  ragged  crane's-bill  (C.  dis- 
■secfum),  with  its  deeply  jagged  leaves; 
and  the  spring  snow  flake  (Leucojitrn  ver- 
vum).  How  beautiful  they  look  near  the 
horn -flower  (Calla  Ethiopica) ;  the  early 
scorpion  grass  {Myosotis  colUna) ;  the 
Venus's  looking-glass  (Campamda  specu- 
lum), with  its  peculiar-shaped  flowers  ;  and 
the  corn  pink  (C  Lorei),  another  kind  of 
Venus's  looking-glass. 

Oil !  how  beautiful  the  spiraeas  look  ! 
See  the  meadow-sweet  {Spircea  idwaria)  ; 
the  smooth-leaved  spiraea  (aS".  Icevigata)  ; 
the  goat's-beard  {S.  ar uncus) ;  the  Italian 
May  {S.  Jnjpericifolia)  with  its  sweet  little 
white  flowers  glimmering  among  the  dark 
leaves  ;  and  the  dropwort  (S.Jdipendula). 

Yonder  are  the  yellow  cowslips  (Primula 
veris) ;  the  yellow  tulip  (Tidipa  sylvcs- 
tris) ;  the  yellow  oxlip  (Primula  elatior)  ; 
the  butter  bur  (Petasites  vulgaris) ;  the 
bear's-ear  (Aurictda  ursi),  an  old  kind  of 
auricula,  which  may  now  be  seen  mingled 
with  many  varieties  of  this  much-prized 
plant : 

"enriched 
With  shining  meal  o'ei'all  their  velvet  leaves," 

particularly  the  auricula  primula. 

Here  is  a  pleasing  cluster  of  shrubs  and 
flowers.  The  sweet  hay  (Laurjis  noUUs) ; 
the  common  laurel  (Primus  laurocerasus) ; 
the  red-flowered  black  currant  (Ribes  san- 


guiueum),    from    California's    wilds;     the 
wax-leaved  currant  (R.  ceretim),  the  leaves 
of  which  are  coated  with  a  wax-like  sub- 
stance ;    the    snowy  -  flowered    gooseberrj' 
(R.  niveum),   with  its  beautiful  little  wax. 
like  bell-shaped  corollas  ;  the  snowy  mes- 
pilus  (Amelanchier  Botryapium) ;   the  box 
shrub  (Buxus  sempervirens)  which  we  often 
see    quaintly    trimmed  in   coimtry   towns 
and  villages ;  the  common  berberry  (Ber- 
\  beris  indgaris),  the  fruit  of  which  is   used 
j  for  garnishing  dishes,  or  to  make  a  refresh- 
I  ing   drink    for   persons    labouring   under 
fever,    and   the   root    is   used  for   dyeing 
yellow  ;  and   the  guelder-rose   ( Viburmim 
\  opjdus),  with  its 

I        "  Silver  globes,  light  as  the  foaming  surf," 

i 

I  are  all  collected  in  this   spot,  and  over- 

!  shadow  the    vernal     squill    (Scilla  verna), 

I  which   usually  grows  by  tlie  sea-side  ;  the 

1  wood-sorrel     (Oxalis    acetosella)     growing 

!  under  the  shade  of  the  trees, 

] 

i  "with  its  light  green  leaves 

1  Heart-shaped,  and  triply-folded ;  and  its  root 

I  Creeping  like  beaded  coral ! " 

I'eyond  that  cluster  of  anemonies  is 
the  stinking  hellebore  (Helleborus  fcetidus), 
with  its  large  leaves  and  greenish-yellow 
blossom  ;  and  next  to  it  is  the  green  helle- 
bore (H.  viridus),  both  poisonous  plants ; 
and  the  rosemary  (Rosmarinus  officinalis), 
with  its  pale  blue  and  variegated  aromatic 
flowers  and  leaves. 

I  hear  the  skylark  (Alauda  arvensis), 
sweet  songster  of  the  clouds,  and 

"  Bird  of  the  free  and  fearless  wing  !  " 

emblem  of  happiness  ;  and  look  on  yon 
tree  near  the  cottage  door !  there  is  the 
turtle-dove  (Columba  tnrtur),  emblem  of 
innocence. 

If  we  rambled  through  the  flelds  and 
lanes,  and  along  the  sea-shore  or  river's 
side,  Ave  should  encounter  many  birds  ;  for 
example — the  crossbill  (Loxia  curvirostra)  ; 
the  aberdevine  (Carduelis  spinus)  ;  the  field- 
fare (Turdus  pilaris);  the  silvery  gull 
(Larus  argentatus) ;  and  the  green-sand 
piper  (Totamis  ochropus.)  These  are  all 
leaving  our  shores  for  more  northern  ones, 
where  they  will  breed,  and  return  in  due 
time  with  their  young  ones  to  greet  us 
again  with  their  peculiar  call-notes. 

The  swallows  (Hirundo  urbica,  H.   rus^ 
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tica,  c^-c.,)  are  arriving  from  the  southern 
latitudes,  and  with  them  tlie  whin-chat 
{Saxicola  Rubeta)  ;  the  white-throat  (Cur- 
rtcca  cinerea) ;  the  wry-neck  {Y^inx  tor- 
quilla)  ;  the  black-cap  (Sylvia  atricapilld) ; 
the  hay-bird  {S.  trochihis) ;  the  ring  black- 
bird {Merula  torquata)  ;  the  quail  {Coturnix 
major)  ;  and  the  ruff  (Tringa  pugnax.) 

The  angler  looks  up  his  fishing-tackle 
and  betakes  him  to  the  rivers  to  indulge 
in  his  loved  sport ;  but  there  is  not  much 
variety  of  the  finny  tribe  to  be  seen  now. 
The  rud  (Barbus  orfus)  ;  the  barbel  (B. 
communis) ;  and  the  stone  roach  {Gohitis 
harhatida)  spawn  during  the  month. 

The  entomologist  wdth  his  pockets  filled 
with  boxes,  bottles,  quills,  and  other  appa- 
ratus, not  forgetting  pins,  saunters  along 
the  lanes  and  meadov/s,  now  turning  over 
an  old  stone  to  capture  a  beetle,  at  another 
time  diving  his  net  into  a  pond  for  the 
same  purpose,  and  then  dropping  his 
boxes,  he  takes  up  his  gauze  net  and 
chases  the  butterfly  over  the  dewy  mea- 
dows. How  eagerly  he  looks  out  for  the 
early  cabbage-butterfly  (Pontia  hrassica)  ; 
the  speckled  wood-butterfly  (Hipparchia 
^geria) ;  the  Kentish  glory  {Endromis 
versicolor) ;  the  small  copper  -  butterfly 
(Lyccena  PhlcBus) ;  the  turnip  -  butterfly 
(Pontia  Rapes) ;  the  early  turnip-butterfly 
(P.  metra) ;  and  the  wall-butterfly  (Hippar- 
chia Megcera.)  Nor  is  he  less  anxious 
after  the  moths,  as  he  seeks  for  the  hum- 
ming-bird hawk-moth  (Macroglossa  Stella- 
tarum)  ;  the  gamma  moth  (Plusia gamma)  ; 
the  Marvel- de-jour  moth  (Muselia  Aprilina); 
the  emperor  moth  (Saturnia  pavonia)  ;  the 
angle-shades  moth  (Phlogophora  meticulosa); 
and  the  20-plume  moth  (Alucita  hexadac- 
tyla.)  The  beetles  or  coleopterous  insects 
abound  now,  and  among  these  he  will  find 
the  catch -weed  beetle  (Timarcha  tenehri- 
cosa) ;  the  burying-beetle  (Necrophorus 
sepultor) ;  the  garden-beetle  (Carahus  hor- 
tensis)  ;  the  death-watch  beetle  (Anobiu7n 
tesselatum)  ;  the  elm.  destroying  scolytus 
(Scaly txis  destructor) ;  and  the  timber-beetle 
(Cerambyx  violaceus.) 

The  quadrupeds  of  the  month  are  the 
fox  (Canis  vulpes) ;  the  house  cat  (Felis 
vianiculata) ;  the  martin  (Martes  fagorum)  ; 
and  the  polecat  (Mustela  putorius.) 

The  reptiles  are  the  toad  ;  the  natter- 
jack (Biifo  rubeta) ;  the  common  frog 
(Ranatemporaria) ;  the  eft  (Triton palustris), 


all  of  which   spawn  early  in  the  month ; 
and  the  snake  (Natrix  torquata.) 

What  a  vast  field  for  observation  is  open 
to  the  naturalist,  and  the  lover  of  Nature's 
beauties.  Let  the  young  learn  to  study 
the  wonderous  works  of  God  around  them, 
and  daily  to  exclaim 

"  Grant  me,  my  God  !  Thy  voice  to  know, 
And  not  to  be  afraid." 


THE    GOLDEN    PEACOCK. 

A  STORY  OF  KING  ARTHUR. 

[Continued  from  page  176.1 

Guinever,  surrounded  by  her  ladies, 
stood  to  welcome  her  lord,  in  all  the 
splendour  of  her  beauty,  bareheaded,  on  a 
terrace  constructed  after  the  Italian 
fashion,  in  front  of  her  own  private  apart- 
ments, on  one  side  an  inner  court,  which 
her  taste  had  decorated  with  images  and 
flowers.  King  Arthur  rode  to  her,  and, 
pointing  to  Mordred,  surrounded  as  a  pri- 
soner by  a  group  of  knights,  "  Look," 
said  he,  "  knowest  thou  this  recreant  ?  " 

Guinever  turned  pale,  and  a  frown 
darkened  her  fair  face  as  Mordred  knelt 
before  her. 

"  Bright  queen,"  said  he,  "  look  on  me 
in  compassion ;  I  came  here  of  my  own 
free  will,  repenting  of  my  past  errors,  and 
hoping  forgiveness  through  your  gracious 
intercession." 

"Without  which  he  dies,"  said  Arthur. 
"  Speak  his  fate — it  rests  on  your  word." 

"No,  surely,  my  good  king,"  faltered 
Guinever,  "  this  were  too  painful — unjust, 
indeed." 

"  I  have  said  it,  and  it  shall  be  done. 
At  your  request  alone  will  I  spare  his 
life." 

Guinever  was  silent  some  moments,  and 
her  penetrating  eye  read  in  the  abject  sub- 
mission of  the  traitor  what  was  its  true 
nature  and  object;  but  then  her  husband's 
face  revealed  his  expectation  and  his  hope 
that  she  would  spare  the  friend  he  had 
loved  so  well.  For  Arthur's  sake,  then, 
only,  reluctantly  she  spake  the  words  of 
life,  though  with  undi'sguised  contempt. 

"  Let  him  live  if  he  covets  life."  She 
turned  to  withdraw  into  her  apartments, 
but  Arthur,  his  heart  yearning  for  his 
fallen  cousin,  again  requested  her  to 
decide  whether  Mordred  were  to  remain 
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a  prisoner,  or  to  be  permitted  to  re-enter 
the  knightly  circle ;  at  the  same  time  re- 
minding her,  that  as  Christian  people  they 
were  bound  to  forgive  one  who  was  truly  re- 
pentant. Saying,  also,  that  he  had  come  of 
his  own  free  mind,  and,  therefore,  should 
not  meet  with  the  same  treatment  as  if  a 
prisoner  by  force  of  arms. 

"  My  king,"  said  Guinever,  "  you  have 
still  trust  in  Mordred, — then  let  \\im. prove, 
by  the  faithfulness  of  his  future  service,  the 
reality  of  his  penitence." 

"  Give  him  place,  then,  once  more, 
warriors  of  the  round-table,''  said  Arthur  ; 
"  try  his  good  faith." 

"  And  who  is  to  be  answerable  to  the 
country  if  he  betray  us  to  Cerdic  ?"  said  a 
chief,  who  looked  on  the  pardon  of  Mor- 
dred with  undisguised  amazement  and 
indignation.  "  O,  my  good  king,  this 
must  not  be  told  abroad,  that  you  admit 
an  open  traitor  to  our  company." 

•'  I  will  be  answerable  for  him,"  said 
Arthur,  soothingly  ;  "  come  with  me,  Mor- 
dred, and  let  me  hear  from  your  own  lips 
your  own  views  of  these  strange  doings, 
by  which  you  have  forfeited  your  honour- 
able place  among  us." 

Mordred  followed  his  cousin  into  a  pri- 
vate chamber  in  the  castle,  and  they  v/ere 
long  in  private  conference.  Mordred  was 
seen  no  more  after  that  for  some  days, 
when  he  re-appeared  in  command  of  a 
small  troop  of  horse  soldiers,  whom  Arthur 
had  persuaded  to  serve  under  him.  As  for 
all  the  rest  of  the  fraternity  of  the  round- 
table,  they  decisively  refused  to  acknov/- 
ledge  Mordred  as  their  leader.  But  he 
scorned  public  opinion,  and  only  longed 
for  an  opportunit)'  of  revenge  for  the  con- 
tempt. The  ladies  of  Queen  Guinerer's 
court  also  looked  coldly  upon  him,  and 
she  herself  made  it  apparent  to  him  that 
his  presence  was  unwelcome.  His  man- 
ners had  never  been  popular ;  there  was  a 
cold,  self-importance  about  him,  and  an 
indifference  to  the  opinions,  the  sentiments, 
and  the  interests  of  others,  that  made  him 
generally  disliked.  There  were,  also,  worse 
impressions  current  of  him.  But  it  oc- 
curred to  king  Arthur  that  Mordred's 
character  and  position  might  yet  be 
retrieved,  though  at  some  cost  to  himself ; 
for  Mordred  had  made  him  believe  that  his 
lapse  from  duty  had  been  caused  by  tem- 
porary irritation  of  mind,  excited  by  many 


disappointments.  Lotho,  his  father,  had 
left  his  own  petty  kingdom  of  Strathclyde 
to  his  eldest  son  ;  thus  excluding  Mor- 
dred, who  was  left  without  inheritance  or 
provision,  but  what  he  might  obtain  from 
the  favour  of  his  brother  and  king  Arthur. 
Hitherto  his  position  had  been  unsettled 
and  unsatisfactory ;  and  this,  he  said,, 
together  with  the  failure  of  his  suit  to 
Guinever,  had  driven  him  to  desperation  ; 
but  let  Arthur  assign  him  a  portion  of  his 
territories,  where  he  might  rule  indepen- 
dently of  all  (excepting  his  homage  to 
Arthur  as  emperor),  and  Britain  should 
find  that  he  knew  how  to  grace  the  throne. 
But  as  he  now  was,  he  felt  miserable, 
because  he  was  humiliated  and  dependent. 
Arthur  adopted  these  views,  and  agreed  to 
assign  to  Mordred  the  province  of  Corn- 
wall, as  a  permanent  kingdom  for  himself 
and  his  heirs,  reserving,  however,  the 
fortress  of  Tintagel,  his  own  favourite 
abode.  In  making  this  settlement  Arthur 
displeased  many  ;  but  the  act  appeared  to 
himself  just  and  right,  while  Mordred 
exulted  in  his  success,  and  took  upon  him- 
self the  state  and  style  of  king  of  Corn- 
wall. 


PART    II. 


"He  wliicli  for  the  faith  twelve  famous 

battles  fought."  Dkayton. 

Arthur  and  his  army  approached  the 
strong  and  beautiful  city  of  Lindum 
Colonia  (Lincoln),  which  had  been  an 
important  station  of  the  Romans,  and  of 
the  British  after  the  Romans  had  left  the 
island.  Descending  the  hilly  road,  just 
before  reaching  the  most  advanced  post  of 
the  Saxons,  who  were  entrenched  in  Lin- 
dum, there  burst  upon  the  fiery  glance  of 
Arthur  the  valley  of  the  river  Witham, 
and  the  city-crowned  hill  beyond,  Roman 
edifices  of  classic  beauty,  far-stretching 
Roman  walls, — now  bristling  with  Saxon 
spears, — churches, — both  Roman  and  Bri- 
tish, half  consumed  with  fire, — and,  chief 
of  all,  the  fortress  where  Cerdic's  Pagan 
standard  darkly  floated  over  the  tallest  of 
the  towers  that  guarded  the  ramparts.  The 
sight  of  these  objects,  and  especially  of  the 
smouldering  churches,  roused  all  the 
enthusiasm  and  all  the  genius  of  Arthur. 
Addressing  his  troops  in  brief  and  stirring 
words,   bold,  buoyant,  even  gay,  he  bade 
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them  take  the  castle  and  the  city  ere 
nightfall,  and  to-morrow  re-build  the 
churches,  or,  if  not,  to  die  fighting  for  the 
faith  of  God,  the  freedom  of  Britain,  and 
the  honour  of  the  ''Golden  Peacock." 
Answering  shouts  of  the  company  of  the 
Round  Table  had  scarcely  borne  the 
dread  name  of  "Arthur!  "  to  the  startled 
ears  of  the  soldiers  of  the  Saxon  outposts, 
ere  they  were  forced  by  himself  and  his 
company,  and  every  man  guarding  them 
put  to  the  sword.  Then  the  British  army 
pressed  fiercely  on  toward  the  Castle, 
whence  issued  Cerdic,  the  Mighty  and 
Terrible,  with  a  band  of  powerful  Saxons. 
The  battle  was  fierce  and  long- contested  ; 
it  seemed  uncertain  which  side  might  win; 
but  Arthur  Avithdrawing  a  part  of  his 
company  under  the  guidance  of  Merlin, 
chief  of  the  order  of  British  Bards,  entered 
the  castle  by  a  subterranean  way,  which 
was  unknown  to  the  Saxons,  and  the 
garrison  found  itself  attacked  at  once 
from  within  and  from  without.  "  Merlin 
is  here!"  exclaimed  the  flying  or  perish- 
ing Pagans.  "  Where  is  Merlin,  dastard  ?" 
demanded  the  savage  Cerdic,  striking  to 
his  feet  one  of  the  fugitives.  "  He  is  in  the 
castle,  aiding  Arthur  ;  he  is  a  magician  no 
one  can  fight  against ;  he  works  great  won- 
ders for  our  overthrow,"  replied  the  Saxon. 

The  battleaxe  of  Cerdic  silenced  the 
speaker,  just  as  the  victorious  cries  of  the 
Britons  rang  through  the  castle  and  city. 
Then  were  the  Saxons  slain  on  every 
side.  But  Cerdic  escaped,  no  one  knew 
how  save  Mordred. 

That  the  Saxon  chief  was  nowhere  to 
be  found  clouded  the  triumph  of  Arthur. 

Guinever  had  followed  her  husband  to 
the  siege  of  Lincoln,  and  was  left  in  the 
charge  of  a  trusty  chief,  a  few  personal 
attendants,  and  twenty  men-at-arms,  in 
the  hut  of  a  peasant,  a  little  iii  the  rear 
of  the  army,  during  the  attack  upon  the 
city.  The  men-at-arms  surrounded  the 
hut.  Often  she  went  to  the  door,  listening 
with  intense  anxiety  to  the  distant  sounds 
of  the  battle.  Her  face  was  stony  pale 
when  the  first  messenger  arrived  from 
Arthur, — from  the  midst  of  the  battle, — to 
tell  her  the  victory  was  sure,  though  not 
yet  complete.  "  And  is  my  king  un- 
harmed?"— "He  is."  Guinever  clasped 
her  hands  in  silent  thankfulness.  "Tell 
him,"  she  said,  "  Guinever  prays  for  him. 


And  give  him  this  token  of  my  love," 
tearing  off  an  amulet  from  her  arm.  That 
messenger  returned  to  Arthur,  and  re- 
ported her  words,  giving  him  the  amulet, 
which  he  kissed  and  placed  around  his 
own  right  arm ;  then  he  said  to  Mordred, 
who  was  on  horseback  by  his  side  in  the 
street,  where  the  dead  and  the  wounded 
lay  scattered  in  every  direction, — some 
singly,  some  in  heaps,  and  where  the  work 
of  death  and  hell  was  still  going  forward, — 
"  Go  thou  to  her,  and  tell  her  the  victory  is 
accomplished,  but  my  mind  is  troubled 
because  our  prime  foe  has  escaped  ;  say  I 
am  taking  measures  to  discover  where  he 
is  hid,  as  I  know  he  must  be  somewhere 
in  the  city  ;  desire  her,  as  she  loves  me, 
to  stay  quietly  where  she  is,  until  the  city 
is  calm,  and  I  have  prepared  for  her  re- 
ception." Arthur  had  a  bronze  dagger 
of  elegant  workmanship  in  his  hand  ;  he 
gave  it  to  Mordred  for  Guinever  ;  and  saw^ 
his  cousin  ride  away  as  fast  as  the  en- 
cumbrances on  the  ground  w'ould  permit 
him.  Through  the  whole  night  after 
Arthur  continued  busily  directing  the 
search  for  Cerdic,  having  the  bodies  of 
the  slain  examined  and  hastily  buried,  the 
buildings  scrutinised  within  and  without, 
and  watches  set  along  the  fortifications. 
Every  living  Saxon  found  in  the  city  he 
ordered  to  be  put  to  death, — for  he  was 
now,  as  it  were,  drunk  with  the  maddening 
Wine  of  War,  which,  in  every  age,  has 
transformed  men  to  fiends.  As  in  savage 
animals,  so  in  men,  the  thirst  of  blood  is 
easily  excited.  Towards  morning  even  the 
prodigious  energies  of  Arthur  were  ex- 
hausted, and,  solacing  himself  with  the 
belief  that  Cerdic  must  be  among  the 
slain,  though  unrecognised,  he  lay  down 
in  his  armour,  throwing  aside  his  helmet 
merely,  and  sank  into  a  deep  sleep, — but 
first,  ever  mindful  of  Guinever,  he  de- 
spatched Merlin,  the  Prophet  Bard,  to 
inform  her  how  matters  progressed. 

When  Arthur  awoke,  the  bent  and 
wasted  form  of  the  British  seer,  with  long 
white  beard,  shining  bald  head,  and  flowing 
robe  of  black,  was  still  before  him,  sitting 
mournfully,  as  in  earnest  thought,  with 
eyes  cast  down.  When  Arthur  arose,  he 
also  stood  up.  "Ah,  Merlin  !"  exclaimed 
the  king,  "  hast  thou  returned  ;  how  is  my 
fair  love  ?  "  Merlin  slowly  replied,  "  The 
soldiers  you  left  to  guard  the  queen  were 
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sent  away  by  Mordred,  to  assist  in  the 
search  for  Cerdic.  The  qneen  left  the 
hut  several  hours  ago,  to  come  to  you,  and 
her  guard  on  the  way  were  Mordred  and 
the  troop  you  sent  with  him." 

*'  I  sent  no  troop  with  Mordred,"  loudly 
rejoined  Arthur.  "  I  sent  him  to  bid  her 
stay  where  I  left  her,  until  the  search  for 
the  Saxon  chief  was  over.  I  gave  no 
orders  for  the  changing  of  her  guard. 
Where  is  she  now  ? — and  where  is  Mor- 
dred ?  You  do  not  answer.  You  turn 
away." 

"  Nothing  has  been  seen  of  him,  or  the 
queen,  or  the  soldiers  who  accompanied 
them,  since  they  left  the  hut." 

''  O,  infatuated  fool  that  I  was, " 
groaned  the  king,  dropping  on  his  couch, 
struck  to  the  heart,  "  O  Mordred  ! 
Guinever  was  right.  She  saw  the 
evil  nature  in  him,  but  I  could  not. 
Some  spell  has  been  on  me, — some  fatal 
enchantment  has  struck  me  blind.  Sum- 
mon my  guard.  We  must  follow  the 
villain  ;  but  O  !  whither, — in  what  direction, 
— canst  thou  not  advise  ?  Why  stand 
silent  ?  Hast  thou  no  divination  to  show 
where  Mordred  is  gone  v/ith  my  queen  ?  if 
not,  be  silent  evermore.  Call  thy  boasted 
art  a  mockery  and  a  cheat.  Speak, 
divine,  pronounce,  unfold  the  mystery,  or 
out  of  my  sight!  " 

*' King,"  said  Merlin,  "years  ago  I 
v/arned  you  of  this  man." 

"  You  did, — but  I  loved  him  as  my  own 
soul.  Why  we  were  babes  together,  of 
the  same  age, — our  sports  were  the  same  ; 
we  slept  in  one  bed,  we  ate  at  one  board." 
— "  He  ever  envied  you  ;  he  is,  and  has  been, 
and  will  be  to  the  last  hour  of  his  life, 
your  mortal  enemy.  It  is  written  so  in 
the  book  of  destiny.  But  you  have  chal- 
lenged my  divination.  I  will  show  you 
Guinever  and  Mordred  ;  you  shall  see  them 
as  they  are,  and  where  they  are,  at  the 
next  midnight,  if  thou  wilt  restore  to  the 
Druid  order  their  ancient  privileges." — "  I 
■will  hang  him  up  before  then,"  cried 
Arthur,  striding  out  of  the  chamber. 
Merlin  heard  him  calling  fiercely  to  his 
soldiers,  and  beheld  his  gigantic  figure 
mounted  on  his  famous  war-horse,  black 
as  the  thunder-cloud,  gallop  away,  followed 
by  a  number  of  the  chiefs  of  his  Round 
Table.  Away,  away  they  rode  ;  but  Mer- 
lin shook  his  head  ominously,  and  folded 


his  arms,  and  betook  himself  to  solitude, 
in  preparation  for  the  midnight.  As  he 
foresaw,  the  king  and  his  company  re- 
turned unsuccessful.  Then  Merlin  re- 
deemed his  promise.  He  brought,  as  it 
were,  a  cloud  before  the  king  in  the  midst 
of  the  hall, — and  Arthur  beheld  in  it,  as 
through  a  veil,  a  Saxon  tent,  in  which  was 
a  table  covered  with  wine  and  provisions, 
and  a  number  of  persons  were  in  the  tent, 
among  whom  he  recognised  Guinever, 
looking  affrighted,  afflicted,  and  de-Qant, 
while  Mordred  handed  to  her  a  wine-cup, 
with  humble  and  entreating  gestures. 
Near  them,  also,  was  seen  Cerdic,  the 
Saxon  chief,  who,  with  animated  counte- 
nance, appeared  to  be  tracing  on  the  palm 
of  his  left  hand  a  military  plan,  which  he 
was  explaining  to  a  group  of  soldiers, 
some  Saxon,  some  British, — the  latter  well 
knov>?n  to  Arthur,  deserters  with  Mordred. 

"Accursed  traitors!"  burst  from  the 
lips  of  Artliur, — and  at  the  sound  the  vision 
fled,  and  all  that  the  king  saw  Avas  Merlin 
stooping  to  light  a  brand  at  the  fire  on  the 
hearth. 

"  Show  me  what  is  to  come, "  said 
Arthur,  impetuously ;  "  let  me  look  into 
the  future  ?  " 

The  seer  elevated  his  wand,  tracing  my&tic 
signs  upon  the  air  ;  a  strain  of  mournful 
music  exquisitely  soft  rose  and  died  away, 
and  Arthur  discerned  in  the  cloud  a  scene 
of  touching  beauty, — a  green  bank,  over- 
shadowed with  trees,  a  verdant  grave 
beneath,  and  a  number  of  ladies  dressing 
the  grave  with  flowers.  Amongst  the 
ladies  he  saw  the  favourite  attendants  of 
his  queen  The  whole  passed  like  a  tran- 
sient dream. 

"Let  me  see  more!"  still  urged  the 
king  ; — "  Show  me  something  of  my  own 
destiny?  " 

Again  the  cloud  appeared ;  and  in  it 
Arthur  beheld  a  single  lofty  tower,  sur- 
rounded by  a  deep  ditch,  and  approached 
by  a  long  flight  of  steps,  irregularly  steep 
and  difficult. 

"What  meant  that  tower  ?  "  demanded 
Arthur,  when  the  apparition  had  passed. — 
"  What  you  have  seen,"  replied  Merlin, 
"  you  must  interpret  for  yourself." 

One  mystic  and  awful  vision  more  rises 
before  the  sight  of  the  king,  who  gazes 
with  indescribable  feelings  on  a  river  of 
Cornwall,  by  whose  romantic  banks  he  had 
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often  roamed  with  Mordred  in  their  happy 
boyish  days ;  he  saw  it  flowing  soft  and 
beautiful  as  ever,  under  the  shade  of  rocks 
and  trees.  But  now  he  starts — his  flesh 
creeps  ;  a  battle  has  been  fought,  and  Mor- 
dred, his  enmey,  is  there, — a  broken  sword 
in  his  hand,  and  a  bleeding  wound  in  his 
breast ;  and  the  hand  that  has  slain  him, — 
oh!  whose  is  it?  —  surely  king  Artlnir 
knows  that  shadowy  form,  lofty  in  stature, 
with  a  helmet  of  gold,  wrought  as  a  crown, 
and  surmounted  with  the  Golden  Peacock  ; 
the  face  is  turned  away,  but  the  figure  of 
the  son  of  Uther,  chief  of  the  Round 
Table,  is  not  to  be  mistaken.  Now  it 
moves,  half-turns, — and  the  point  of  Mor- 
dred's  broken  sword  is  perceived  to  be  left 


in  the  heart  of  his  adversary,  and  they  fade 
away  together. — "  Is  this  some  demon's 
work?  "  exclaimed  Arthur.  "I'll  see  no 
more.  Merlin,  away !  quit  my  sight ! — be- 
gone !  Thou  art  no  good  Christian.  I  fear 
thee  much." 

"I  go,"  replied  Merlin;  "but,  mark 
me,  king,  we  meet  thrice  more, — at  the 
grave  of  your  Guinever,  at  the  solitary 
tower,  and  in  your  last  battle.  Fare- 
well !  " 

Shortly  after  the  summoning  trumpet 
called  together  the  king's  warriors  of  the 
Round  Table.  The  well-known  notes 
echoed  far  and  wide  over  Lincoln  streets 
and  walls.  The  court  of  the  castle  was 
filled  with  a  worthy  company,  hastily 
mounted  and  armed  to  meet  their  chief.  He 
met  them  attended  by  his  armour-bearers, 
his  drawn  sword  glittering  in  his  hand. 
"  Brothers  !"  said  he,  "  after  eleven  victo- 
ries gained  over  our  enemies,  we  should 
be  able  to  hang  our  spears  upon  the  wall, 
and  sit  down  in  quietness.  But  peaceful 
anticipations  are   at  an  end.     You  see  mo 
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oppressed  with  shame  and  sorrow, — with 
shame  for  Mordred,  with  sorrow  for  my 
queen.  But  I  am  less  troubled  for  her 
dear  sake  than  for  his.  For  what  is  so 
bitter  as  the  discovery  of  falsehood  and 
base  selfishness  where  we  have  trusted  and 
loved  ?  Her  brave  heart  I  know.  She 
will  find  means  to  help  herself, — God 
aiding, — as  sure  he  will,  for  the  sweet 
goodness  of  her  whole  life  past.  But  that 
which  strikes  me  with  grief,  which  I  shall 
everlastingly  regret,  is  that  the  high  cause 
for  which  we  have  so  long  stood  in  arms 
should  now  be  placed  in  jeopardy  by  my 
want  of  discernment  and  infatuated  folly. 
It  is  an  injury  I  can  never  repair,  though 
I  would  lay  down  my  life  at  any  moment 
to  compensate  for  it.  Mordred  is  gone 
from  us,  has  assisted  our  enemy,  Cerdic, 
to  escape.  The  means  are  in  his  hands 
to  do  us  mischief;  he  knows  where  we  are 
weak,  he  can  inform  the  enemy  where  we 
are  strong.  And,  worst  of  all,  he  will  give 
up  to  the  Saxons  all  the  places  under  his 
rule  or  influence.  Can  you,  then,  still 
confide  in  me  as  your  leader  ?  If  not, 
speak  out.  Arthur  can  retire  to  a  lower 
station,  and  yet  strike  good  blows,  I  hope, 
for  Britain."  Then  answered  Gawin,  a 
gallant  knight  of  the  Golden  Peacock,  *'  I 
speak  the  mind  of  all  here, — we  will  have 
no  leader  but  thyself,  king  Arthur.  As 
to  Mordred,  he  shall  yet  die  like  a  toad  in 
a  ditch,  spurned,  and  trampled  down.  We 
will  have  him  hunted  to  the  world's  end. 
Let  all  the  Saxons  that  ever  the  North 
Sea  spawned  on  our  coasts  strive  to  pro- 
tect him  and  it  will  be  fruitless.  Perish 
the  pernicious  traitor  !  " 

Many  a  deep,  manly  voice,  heartily 
echoed  that  malediction,  and  none  more 
heartily  than  the  king. 

Meanwhile,  the  fair  Guinever  was  in 
the  power  of  Mordred  and  Cerdic  ;  who, 
together  with  a  number  of  Pictish  and 
Celtic  deserters  from  Arthur's  army,  and 
a  few  Saxons  escaped  from  the  slaughter, 
hurried  her  and  her  attendants  towards  a 
strong  post  of  the  Saxons,  situated  some 
miles  distant  from  Lindum  Colonia. 
Her  astonishment  and  indignation  when 
she  found  that  she  was  betrayed,  were  so 
excessive  that  she  scarcely  was  conscious 
of  fear,  but  looked  and  spoke  with  con- 
temptuous defiance. 

•*I  have  long  waited  and  watched  for 


this  opportunity,"  said  Mordred, — "it  has 
come  at  last.  Proud,  scornful  Guinever, 
you  refused  my  love,  you  would  have  seen 
me  perish  in  Tintagel, — the  gibbet  or  the 
sword  was  the  mercy  you  designed  for  me. 
Now  mil  hour  of  vengeance  has  come,  and 
you  shall  feel  it.  I  do  not  love  you  now 
as  once  I  did,  but  with  the  love  that  is 
half  hate,  half  revenge." 

While  he  spoke  he  pressed  nearer  and 
nearer  to  her,  and  she  felt  his  hand  grasp 
her  shoulder  ;  then  flashed  forth  from  her 
bosom  the  bronze  dagger  that  Arthur  had 
sent, — and  though  she  spoke  not,  her  firm 
gaze,  her  resolute  attitude,  made  him  fall 
back,  and  stand  uncertain.  "  Dare  to 
approach,"  she  said,  "  and  you  shall  find 
I  have  not  been  king  Arthur's  wife,  with- 
out learning  somewhat  of  his  spirit.  I  am 
no  weak  girl  that  you  can  subdue  in  a 
moment.  Look  at  the  strength  of  this 
arm,"  casting  back  the  loose  sleeve  from 
her  right  arm,  which  was  indeed  of 
Amazonian  development. —  "  I  see  its 
beauty,"  said  Mordred. — "  I  have  worn 
armour  in  the  service  of  king  Arthur," 
continued  Guinever,  "  and  can  protect 
myself  from  any  such  as  you." — *'  Why  was 
I  not  this  beloved  and  applauded  Arthur  ?" 
said  Mordred,  malevolently ;  *'  the  bards 
sing  that  fairies  blessed  his  birth,  and  gave 
him  rarer  gifts  ;  to  me  they  have  only  given 
disappointment." 

"AH  good  spirits  bless  the  good,"  re- 
joined Guinever, — "but  when  wast  thou 
good.  Hath  not  thy  falsehood  been  plain 
to  me  since  first  I  knew  thee  ?  Thou  hast 
long  deceived  the  king, — the  good  and 
generous  king  that  loved  and  trusted  thee. 
How  couldst  thou  do  it  ?  Base  ingrate  ! 
I  scorn  thee  from  my  soul." — "  'Tis  very 
true,"  said  Mordred,  grinding  his  teeth, 
"  I  have  been  false  to  him, — I  hate  him, 
and  I  rejoice  this  day  to  have  wrung  his 
heart  by  the  loss  of  thee  ;  and  I  will  wring 
it  more  yet,  drop  by  drop,  for  the  wrongs 
he  has  done  me." 

'*  Man,  what  wrong  has  Arthur  ever 
done  to  thee  ?  " 

**  Stolen  my  mother's  inheritance  and 
mine, — stolen  the  applause  of  Britain, 
stolen  thee  ! — robbed  me  of  everything  I 
coveted." 

**  Has  he  not  given  thee  part  of  his  own 
kingdom  ? " 

*'  Yes,  to  pacify  me,  as  a  mother  paci- 
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^es  a  crying  child  by  a  gift ;  but  that  will 
not  suffice  me.  Wliy  has  he  reserved  Tin- 
tagel, — why  does  he  hold  me  down, — why 
does  he  carefully  keep  me  from  all  real 
power  and  influence  ?" — "  Why, — can  you 
ask  why,  traitor!" — "  Well,  call  me  as  you 
will ;  I  was,  and  am,  as  you  see,  closely 
united  with  Arthur's  foes,  those  who  will 
aid  me  to  my  own  advantage.  Cerdic  is 
my  fast  friend.  I  have  conspired  for  him 
deep  and  wide  ;  the  heathen  Picts,  north  of 
the  Grampians,  and  the  Scots,  all  your 
father's  enemies,  are  advancing  hither- 
ward  to  join  us,  and  I  have  secret  reserves 
on  every  hand.  Arthur  7nust  fall  at  last. 
Cerdic  must,  and  shall  rule  in  Britain. 
Cerdic  and  I,— for  I  will  not  be  king  of 
Cornwall  only,  but  of  the  whole  West, — 
and  subject  to  no  man." 

Guinever's  courage  sank.  "  Consider 
what  you  are  doing,"  she  said;  "restore 
me  to  the  king  without  delay,  and  what- 
ever cause  of  complaint  you  may  have,  or 
think  you  have,  shall  be  patiently  heard 
and  redi-essed." 

"  Never,"  replied  Mordred,  "  and  let 
me  warn  you,"  —  his  voice  sank  to  a 
thrilling  whisper— "  Cerdic  oft  sacrifices 
his  prisoners  to  the  fierce  fates  of  his 
religion." 

A  slight  start,  and  a  short  cry  of  terror 
escaped  Guinever ;  but  quickly  rallying, 
she  loftily  rejoined,  "  My  reliance  is  on  One 
who  is  above  the  fates.  Besides,  the 
Saxons  durst  not  touch  my  life,  consider- 
ing who  I  am." 

"Trust  not  that  thought,"  said  Mor- 
dred, impressively,  "  all  that  vou  are 
doth  plead  against  you.  The  fairer  and 
worthier,  the  fitter  offering.  The  Saxon 
gods  love  fair  and  worthy  victims.  Stand 
you  aghast?  Well,— choose  between  me 
and  Cerdic.  Ah  !  you  are  placed  between 
two  fiery  walls.     There  is  no  escape." 

Guinever  covered  her  face  with  her 
hands,  and  wept  aloud.  "As  my  pri- 
soner," said  Mordred,  "I  can  and  will 
protect  you.  Say  but  you  accept  my 
favour.  Speak,  dear  queen  !  and  cease  to 
weep."  "No,  perfidious  traitor!"  ex- 
claimed Guinever,  "  a  hundred  deaths 
rather."  "  You  perish  then— I  sue  no 
more:"  and  so  saying  Mordred  abruptly 
left  her,  and  she  never  saw  him  after. 

(To  he  continv.ed.) 


WALTER  SCOTT'S  ADVICE  TO 
HIS    SON. 

"  I  cannot  too  much  impress  upon 
your  mind  that  labour  is  the  condition 
that  God  has  imposed  on  us,  in  every 
station  of  life.  There  is  nothing  worth 
having  that  can  be  had  v/itliout  it,  from 
the  bread  which  the  peasant  wins  by  the 
sweat  of  his  brow,  to  the  sports  with 
which  the  rich  man  gets  rid  of  his  ennui. 
The  only  difference  betwixt  them  is,  the 
poor  man  labours  to  get  a  dinner  to 
appease  his  appetite — the  rich  man  to  get 
an  appetite  for  his  dinner. 

"  As  for  knowledge,  it  can  no  more  be 
planted  in  the  human  mind,  without 
labour,  than  a  field  of  wheat  can  be  pro- 
duced without  the  previous  use  of  the 
plough.  There  is,  indeed,  this  great 
difference,  that  chance  or  circumstances 
inay  so  cause  it  that  another  shall  reap 
what  the  farmer  sows  ;  but  no  man  can  be 
deprived,  whether  by  accident  or  misfor- 
tune, of  the  fruits  of  his  own  studies ; 
and  the  liberal  and  extended  acquisitions 
of  knowledge  which  he  makes,  are  all  for 
his  own  use.  Labour,  therefore,  my  dear 
boy,  and  improve  the  time.  In  youth  our 
steps  are  light  and  our  minds  are  ductile, 
and  knowledge  is  easily  laid  up.  But  if 
we  neglect  our  spring,  our  summer  will  be 
useless  and  contemptible,  our  harvest  will 
be  chaff,  and  the  winter  of  our  old  age  un- 
respected  and  desolate. 

"Again: — Read,  my  dear  son,  read, 
and  read  that  which  is  useful.  Man  differs 
from  birds  and  beasts,  because  he  has  the 
means  of  availing  himself  of  the  know- 
ledge acquired  by  his  predecessors.  The 
swallow  builds  the  same  nest  which  its 
father  and  mother  built ;  and  the  sparrow 
does  not  improve  by  the  experience  of  its 
parents.  The  son  of  the  learned  pig,  if  it 
had  one,  would  be  a  mere  brute,  fit  only 
to  make  bacon  of.  It  is  not  so  with  the 
human  race.  Our  ancestors  lodged  in 
caves  and  wigwams,  where  we  construct 
palaces  for  the  rich,  and  comfortable 
dwellings  for  the  poor  ;  and  why  is  this, 
but  because  our  eye  is  enabled  to  look 
back  upon  the  past,  to  improve  upon  our 
ancestors'  improvements,  and  to  avoid 
their  errors  ?  This  can  only  be  done  by 
studying  history,  and  comparing  it  with 
passing  events." 
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CHAPTER  XXIV. 

THE    CENTRE    OF    GRAVITY. 

Defriiiiion  of  the  Centre  of  Gravity. — Line  of  Direction. — Position  of  Equilibrium. — Tliree 
Conditions  of  Support. — Resulting  States  of  Equilibrium. — Stability  of  Bodies. —  The 
Floating  of  Bodies. 

In  every  soHd  body  there  exists  a  certain  point  round  which  its  material  particles 
are  arranged  so  as  to  be  equally  acted  on  by  gravity.  The  gravitating  forces  solicit- 
ing these  particles  may  be  regarded  as  acting  in  lines  which  are  parallel  to  one 
another;  for  the  common  point  of  attraction,  the  centre  of  the  earth,  is  so  distant, 
that  lines,  drawn  from  it  to  the  different  particles  of  any  body  on  its  surface,  are  prac- 
tically parallel.  To  this  point,  thus  found  in  ever)'  body,  no  matter  what  may  be  its 
figure  or  density,  the  term  "  Centre  of  Gravity  "  is  applied. 

[If  an  immovable  straight  line,  a  h,  Fig.  123,  be   supported  at  its  centre  and  loaded 

at  both  ends  with  equal  weights,  the  wliole  will  be  in  equi- 

i  "^ — ^  librium,  in  whatever  direction  the  line  be  turned  round  the 

^        I  point  at  which  the  central  force  acts,  whether  the  line  be  in 

Q.  j  the  position  a  b,  or  in  the  position  a'  b'.     Let  us  assume  that 

|\  {  the   two  points,  a  and  b,  are  two   heavy  molecules,  connected 

by   the   straight  rigid   rod,  a  b,  supposed  devoid  of   weight, 

\.!        I       then  it  is  clear  that  equilibrium  nmst  occur  if  only  the  point 

c,  be  supported,   whatever   be  the  position  of  the   line,  a  b. 

f^~\    The  point,  c,  would   be   nothing   more   than  the  centre  of 

gravity  of  the  body  consisting  of   the  two  molecules.     We 


\ 


\      ^^ 


\ 


may  regard  the   actions  of  the  forces  of  gravity  of  the   two 

molecules  combined  at  the  centre  of  gravity,  without  on  that 

J     .,        account  the  eqviilibrium  being  disturbed. — Professor  MiiUer's 

^^        Physics  and  Meteorology,  Lecture  III.] 

■p.     J23  A  line  which  connects  the  centre  of  gravity  with  the  centre 

of  the  earth   (or,  what  is  the  same  thing,  a  line   drawn   from 

the  centre  of  gravity  perpendicularl}-  drawn  downward)  is  called  the  "line  of  direction.'' 

If  a  solid  be  suffered  to  fall,  its  centre  of  gravity  moves  along  the  line  of  direction  nntil 

it  reaches  the  ground. 

In  our  reasonings  in  relation  to  solids,  we  may  regard  them  as  if  all  their  material 
particles  were  concentrated  in  one  point — that  point  being  the  centre  of  gravity — this 
being  the  point  of  application  of  the  earth's 
attraction.  It  follows,  therefore,  that^  if  a 
body  have  freedom  of  motion,  it  cannot  be 
brought  into  a  position  of  permanent  equi- 
librium until  the  centre  of  gravity  is  at  the 
lowest  place. 

To  satisfy  this  condition,  sometimes  effects 
which    are     apparently     contradictory    will 

ensue.     Thus,   the  cylinder,  m,  Fig.  124,  so  -p.^  ,.24 

constructed,  by  being  weighed  on  one  side  as  °' 

to  have  its   centre  of  gravity  at  the  point,  g,  while  its  geometrical   centre  is  at  c,  will 
roll  up  an  inclined  plane,  A  B,  continuing   its  motion  until,  as  sliown  at  m',  where  the 
centre  of  gravity,  o^',  is  in  the  lowest  position. 
VOL.  V. — NO.  Lvir.  s 
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A  prop  which  supports  the   centre  of  gravity  of  a  body  supports  the  whole  body. 
There  are  three  different  positions  in  which  this  support  may  be  given : 
1st.  The  prop  may  be  applied  directly  to  the  centre  itself. 
2nd.  The  point  of  support  may  have  the  centre  immediately  below  it. 
3rd.  The  point  of  support  may  have  the  centre  immediately  above  it. 
In  the  first  case,  when   the  point  of  support  is  directly  applied   to  the  centre  of 
gravity  itself,  the  body,  whatever  its  figure  may  be,  will  remain  at  rest  in  any  position 
— as  is  the  case  in  a  common  wheel,  the  centre  of  gravity  of  which  is  in  the   centre  of 
its  figure,  and  this  being  supported  upon  the  axle,  the  wheel  rests  indifferently  in  any 
position. 

Let  bad,  Fig.  125,  be  a  brass  semicircle,  weighted  at  the  parts  b  d,  to  such  an 
extent  that  the  centre  of  gravity  falls  upon  the  line  con- 
necting b  and  d.  To  a  fasten  a  light  arm,  a  c,  long  enough 
to  reach  to  that  line,  and  on  this  arm,  as  shown  by  the 
figure,  the  whole  body  may  be  balanced. 

2nd.    The  point  of  support  may  be  above  the   centre  of 
gravity.     In  this  case,  if  the  body  have  freedom  of  motion, 
it  will  not  rest  in  equilibrio  until  its  centre  of  gravity  has 
descended  to  the  lowest  position  possible,  or  until  it  is  per- 
pendicularly beneath  the  point  of  suspension.     Thus,  let 
there  be   a  circular  plate,   E  c,   Fig. 
126,  the  centre  of  gravity  of  which  is 
at  c,  and   let  it  be  suspended  at  the 
point,  E,  having  freedom  of   motion 
on  that  point.     Whatever  position  we 
may  give  it  to  the  right  or  left,  as 
shown  by  the  dotted  lines,  it  at  once 
moves,  and  is  only  at  rest  when  E  and 
c  are  in  the  same  perpendicular  line. 
In  the  same  manner,  if  a  ball  be  suspended  to  a  point  by  a  thread,  whatever  position 
may  be  given  it,  there  is  but  one  in  which  it  will  remain  at  rest,  and  that  is  when  its 
centre  of  gravity  is  immediately  beneath  the  point  of  suspension,  and  the  thread  in  a 
vertical  line. 

3rd.  The  point  of  support  may  be  beneath  the  centre  of  gravity.  In  this  case,  also, 
the  body  will  be  in  equilibrio  and  at  rest ;  but  the  nature  of  its  equilibrium  differs  essen- 
tially from  that  of  the  foregoing  case,  as  we  shall  presently  see.  A  sphere  upon  a 
horizontal  plane  affords  a  case  in  point ;  and,  as  its  centre  of  gravity  is  also  its  centre 
of  figure,  it  will  be  at  rest,  no  matter  what  may  be  the  particular  point  of  its  surface 
to  which  the  support  is  applied. 

Upon  the  principle  that  if  a  body  be  suspended  freely,  and  a  perpendicular  be  drawn 
from  the  point  of  suspension,  it  will  pass  through  the  centre  of 
gravity,  we  are  often  enabled  to  determine  the  position  of  that  centre 
experimentally.  Thus,  let  the  plane  body,  ABC,  Fig.  127,  be  sup- 
ported by  a  thread  attached  to  the  point.  A,  and  to  the  same  point 
let  there  be  attached  a  plumb  line:  this  line,  because  it  is  perpen- 
dicular, will  pass  through  the  centre  of  gravity  ;  let  the  line,  A  m, 
against  which  the  plumb-line  hangs,  be  marked  upon  the  body. 
Next,  let  it  be  suspended,  in  like  manner,  by  another  point,  B,  to 
which  the  plumb-line  is  also  attached  ;  the  direction,  B  m',  of  the 
plumb-line  will,  in  this  case,  intersect  its  direction  in  the  former 
Fig.  127.  cagg  ^j-  gome  point,  such  as  G.     This  will  be  the  centre  of  gravity. 

[To  find  the  centre  of  gravity  of  a  polygon,  the  figure  must  be  divided  into  triangles, 
as  shown  in  Fig.  128,  and  then  the  centre  of  gravity  of  each  triangle  must  be  found. 
As  soon  as  this  is  done,  you  have  only  to  find  the  resultant  of  the  forces  acting  upon 
the  centres  of  gravity  of  the  triangles ;  and  this  will  give  the  centre  of  gravity  of  the 
whole. 
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If  it  is  required  to  find  the  centre  of  gravity  of  a  triangular  pyramid,  it  will  be  neces- 
sary to  draw  lines  from  the  angle,  a  and  b,  Fig.  129,  towards  the  centres  of  gravity  e 
and  e'  of  the  opposite  triangles.  Where  these  two  lines  cut  each  other  at  e"  is  the 
centre  of  gravity.  ' 


/-— 


Fig.  128. 


Fig.  129. 


Fig.  130. 


The  centre  of  gravity  of  a  cone.  Fig.  130,  with  a  circular  base,  lies  on  the  straight 
ime  which  passes  from  the  apex,  a,  to  the  centre  of  the  base,  &,  and  its  distance  from 
the  central  point,  h,  of  the  base  is  \  of  the  whole  line. 

The  centre  of  gravity  of  a  straight  line  is  exactltj  in  the  middle.— W.  T   K  ] 

When  the  centre  of  gravity  is  above  the  point  of  suspension,  there  is  produced  a 
pressure  upon  that  point.  When  the  centre  of  gravity  is  beneath  the  point  of  sus- 
pension, there  is  produced  a  pull  upon  tliat  point. 

The  stability  of  bodies  is  intimately  connected  with  the  position  of  their  centre  of 
gravity.  A  body  may  be  in  a  condition  ;  1st,  of  indifferent ;  2nd,  of  stable ;  3rd,  of 
instable  equilibrium. 

Indifferent  equilibrium  ensues  when  a  body  is  supported  upon  its  centre  of 
gravity  ;  for  then  it  is  immaterial  what  position  is  given  to  it— it  remains  in  all  at  rest. 

stable  equilibnum  ensues  when  the  point  of  support  is  above  the  centre  of  gravity. 
If  the  body  be  disturbed  from  this  situation,  it  oscillates  for  a  time,  and  finally  returns 
to  its  original  position. 

Instable  equilibrium  is  exhibited  when  the  point  of  support  is  beneath  the  centre  of 
gravity.  Ihe  body  being  moveable,  in  this  instance,  it  revolves  upon  its  point  of  sup- 
port, and  turns  into  such  a  position  that  its  centre  of  gravity  comes  immediately 
beneath  that  point. 

In  the  theory  of  the  balance,  hereafter  to  be  described,  these  facts  are  of  the 
greatest  importance. 

When  bodies  are  supported  upon  a  basis,  their  stability  depends  on  the  position  of 
their  line  of  direction.  The  line  of  direction  has  already  been  defined  to  be  a  line 
drawn  from  the  centre  of  gravity  perpendicularly  downward. 

If  the  Ihie  of  direction  falls  within  the  basis  of  support,  the  body  remains  supported. 

If  the  hne  of  direction  falls  outside  the  basis  of  support,  the  body  overturns. 
^  Ihus   let  there  be  a  block  of  wood  or  metal,  Fig.  131,  of  which  c  is  the  centre  of  gra- 
vity c  d  the  line  of  direction,  and  let  it  be  supported  on  its  lower  face,  ah;    so  long  as 
the  line  of  direction  falls  within  this  basis,  the  block  remains  in  equilibrio. 

Again  ;  let  there  be  another  block.  Fig.  132,  of  which  c  is  the  centre  of  gravity  and  cd 
the  fine  of  direction.    Inasmuch  as  this  falls  outside  of  the  basis,  a  b,  the  body  overturns 

A  ball  upon  a  horizontal  plane  has  its  line  of  direction  within  its  point  of  support  • 
It  therefore  rests  indifferently  in  any  position  in  which  it  may  be  laid.  But  a  ball  upon 
an  inclined  plane  has  its  line  of  direction  outside  its  point  of  support,  and  therefore  it 
talis  continually. 


244 


NATURAL  PHILOSOPHY. 


From  similar  considerations  we  understand  the  nature  of  the  difficulty  of  poising  a 
needle  upon  its  point.  The  centre  of  gravity  is  above  the  point  of  support,  and  it  is 
almost  impossible  to  adjust  things  so  that  the  line  of  direction  will  fall  within  the  basis. 
The  slightest  inclination  instantly  causes  it  to  overturn. 

When  the  centre  of  gravity  is  very  low,  or  near  the  basis,  there  is  more  difficulty  in 
throwing  the  line  of  direction  outside  the  basis  than  when  it  is  high.     For  this  reason 


Fi^.  13L 


Fig.  132. 


Fig.  133. 


carriages,  which  are  loaded  very  high,  or  have  much  weight  on  the  top,  are  more  easily 
overturned  than  those  the  load  of  which  is  low,  and  the  weight  arranged  beneath,  as  is 
shown  in  Fig.  133. 

The  stability  of  a  body  is  greater  according  as  its  weight  is  greater,  its  centre  of 
gravity  lower,  and  its  basis  wider. 

The  principles  here  laid  down  apply  to  the  case  of  the  flotation  of  bodies.  When  an 
irregular-shaped  solid  mass  is  placed  on  the  surface  of  a  fluid,  it  arranges  itself  in  a 
certain  position,  to  which  it  will  always  return  if  it  be  purposely  overset.  In  many 
such  solids  another  position  may  be  found,  in  which  they  will  float  in  the  liquid  ;  but 
the  slightest  touch  overturns  them.  Bodies,  therefore,  may  exhibit  either  stable  or 
unstable  flotation.  A  long  cylinder  floating  on  one  end  is  an  instance  of  the  latter  case, 
but  if  floating  with  its  axis  parallel  to  the  surface  of  the  liquid,  of  the  former. 

These  phenomena  depend  on  the  relative  positions  of  the  centre  of  gravity  of  the 
floating  solid,  and  that  of  the  portion  of  liquid  which  it  displaces.  The  former  retains 
an  invariable  position  as  respects  the  solid  mass,  but  the  latter  shifts  in  the  liquid  as 
the  solid  changes  its  place. 

Equilibrium  takes  place  when  the  centre  of  gravity  of  the  floating  body  and  that  of 
the  portion  of  liquid  displaced  are  in  the  same  line  of  direction.  If  of  the  two  the 
former  is  itndennost,  stable  equilibrium  ensues,  but  if  it  is  above  the  centre  of  gravity  of 
the  displaced  liquid,  unstable  equilibrium  takes  place.  To  this,  however,  there  is  an 
exception — it  arises  when  the  body  floats  on  its  largest  surface. 

There  are  two  forces  involved  in  the  determination  of  the  position  of  flotation:  1st, 
the  gravity  of  the  body  downward  ;  2nd,  the  upward  pressure  of  the  liquid.  The  for- 
mer is  to  be  referred  to  the  centre  of  gravity  of  the  body  itself,  and  the  latter  takes 
effect  on  the  centre  of  gravity  of  the  displaced  liquid.  If  these  two  centres  are  in  the 
same  vertical  line,  they  counteract  each  other ;  but  in  any  other  position  a  movement  of 
rotation  must  ensue.  The  solid,  therefore,  turns  over,  and  finally  comes  into  such  a 
position  as  satisfies  the  conditions  of  equilibrium. 

On  these  principles  a  cube  will  float  on  any  one  of  its  faces,  and  a  sphere  in  any 
position  whatever;  but  if  the  sphere  be  not  of  uniform  density,  one  part  of  it  being 
heavier  than  the  rest,  motion  takes  place  until  the  heaviest  part  is  lowest.  A  long 
cylinder  floating  on  its  end  is  unstable,  but  when  it  floats  lengthwise,  stable.  It  is 
obvious  that  these  principles  are  of  great  importance  in  ship-building,  and  the  loading 
and  ballasting  of  ships. 
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THE    PENDULUM. 

Simple  and  Physical  Pendulums. — Nature  of  Oscillatory  Motion. — Centre  of  Oscillation. — 
Lnivs  of  Pendulums. — Cycloidal  Vibrations. — The  Seconds'  Pendulum. — Measures  of 
Time,  Space,  and  Gravity. — Compensatio7i  Pendulums. 

A  solid  body  suspended  upon  a  point  with  its  centre  of  gravity  below,  so  that  it  can 
oscillate  under  the  influence  of  gravity,  is  called  a  pendulum. 

A  simple  pendulum  is  imagined  to  consist  of  an  imponderable  line,  having  freedom 
of  motion  at  one  end,  and  at  the  other  a  point  possessing  weight. 

A  physical  pendulum  consists  of  a  heavy  metallic  ball,  suspended  by  a  thread  or 
slender  wire. 

The  position  of  rest  of  a  pendulum  is  when  its  centre  of  gravity  is  perpendicularly 
beneath  its  point  of  suspension;  its  length,  therefore,  is  in  the  line  of  direction.  If  it 
be  removed  from  this  position,  it  returns  to  it  again  after  making  several  oscillations 
backward  and  forward.  Its  descending  motions  are  due  to  the  gravitating  action  of 
the  earth,  its  ascending  due  to  its  own  inertia.  A  pendulum  once  in  motion  would 
vibrate  continually  were  it  not  for  friction  on  its  point  of  suspension,  the  rigidity 
of  the  thread,  if  it  be  supported  by  one,  and  the  resistance  of  atmospheric  air. 

The  length   of    a  pendulum  is   the   distance  that  intervenes  between  its  point   of 

suspension  and  its  centre  of  oscillation.  Its 
oscillation  is  the  extreme  distance  through 
which  it  passes  from  the  right  hand  to  the  left, 
or  from  the  left  to  the  right.  In  Fig.  133,  a 
is  the  point  of  suspension,  b  the  centre  of 
oscillation  ;  a  b  the  length  of  the  pendulum  ; 
c  b  d  ox  d  b  c,  the  oscillation  ;  the  angle  a'  or  /3, 
is  the  angle  of  elongation  ;  and  the  time  is  the 
period  that  elapses  in  making  one  complete 
oscillation.  Oscillations  are  said  to  be  iso- 
chronous *  when  they  are  performed  in  equal 
times. 

[The  motion  from  c  to  Z*  is  a  semi-descend- 
ing  oscillation,   from  &  to  </,  a  semi-ascending 
oscillation.     The  amplitude  of  an  oscillation  is 
the  magnitude   of  the  arc,  a  d, 
expressed  in    degrees,    minutes,  rcL 

and  seconds.     The  time  of  an  os-  / 

dilation  is  the  time  necessary  for 
the  pendulum  to  traverse  this 
arc] 

Let  a  b  c,  Fig.  134,  be  a  pen- 
dulous body,  supported  on  the  point,  a,  and  performing  its  oscil- 
lations upon  that  point.  If  we  consider  the  motions  of  two  points,  such 
as  b  and  c,  it  will  appear  that  mider  the  influence  of  gravity  the  point,  b, 
which  is  nearer  to  the  point  ol"  suspension,  would  perform  its  oscillations 
more  quickly  than  the  point,  c.  But  inasmuch  as  in  the  pendulovis  body 
both  are  supposed  to  be  inflexibly  connected  together,  by  reason  of  the 
solidity  of  the  mass,  both  are  compelled  to  perform  their  oscillations  in 
the  same  time.  The  point,  b,  will,  therefore,  tend  to  accelerate  the 
motions  of  c,  and  c  will  tend  to  retard  the  motions  of  b.  It  follows,  therefore,  that 
in  every  pendulum  there  is  a  point  the  velocity  of  which,  multiplied  by  the  muss  of  the 


/ 


Pig.  135. 


*  This  word  is  derived  from  the  Greek  isos,  equal,  and  chronos,  time, 
of  time. 


The  term  signifies  equality 
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pendulum,  is  equal  to  the  quantity  of  motion  in  the  pendulum.  To  this  point  the 
name  of  centre  of  oscillation  is  given.  In  a  linear  pendulum — that  is,  a  rod  of  in- 
appreciable thickness — the  centre  of  oscillation  is  two-thirds  the  length  from  the  point 
of  suspension.  In  a  right-angled  conical  mass  the  centre  of  oscillation  is  at  the 
centre  of  the  base. 

The  centre  of  oscillation  possesses  the  remarkable  property  that  it  is  convertible 
with  the  centre  of  suspension — that  is  to  say,  if  a  pendulum  vibrates  in  a  given  time, 
when  supported  on  its  ordinary  centre  of  suspension,  it  will  vibrate  in  the  same  time 
exactly  if  it  be  suspended  on  its  centre  of  oscillation.  Advantage  has  been  taken  of 
this  property  to  determine  the  lengths  of  pendulums,  with  great  precision,  and  thereby 
the  intensity  of  gravity  and  the  figure  of  the  earth.  In  these  cases  a  simple  bar  of 
metal,  of  proper  length,  with  knife-edges  equidistant  from  its  ends,  has  been  used 
and  adjustment  made,  until  the  bar  vibrated  equally  when  supported  on  either  knife- 
edge.     The  distance  between  the  knife-edges  is  the  length  of  the  pendulum. 

Pendulums  of  equal  lengths  vibrate  in  the  same  place  in  equal  times,  provided  their 
angles  of  elongation  do  not  exceed  two  or  three  degrees. 

Pendulums  of  unequal  lengths  vibrate  in  unequal  times — the  shorter  more  quickly 
than  the  longer — the  times  being  to  one  another  as  the  square  roots  of  the  lengths  of 
the  pendulums. 

If  we  take  a  circle,  B,  Fig.  135,  and.  causing  it  to  roll  along  a  plane,  B  D,  mark 

out  the  path  which  is  described  by  a  point,  P,  in 
its  circumference ;  the  line  so  marked  is  de- 
signated a  cycloid.* 

When  a  pendulum   vibrates   in  a  cycloid,   it 
will  describe  all  arcs  thereof  in  eqiial  times  ;  and 
the   time   of  each  oscillation  is  to  the    time   in 
•^^S-  ^^^-  which  a  heavy  body  would  fall  through  half  the 

length  of  the  pendulum  as  the  circumference  of  a  circle  is  to  its  diameter. 

The  difference,  therefore,  between  oscillation  in  cycloidal  and  circular  arcs  is,  that 
in  the  former  all  oscillations  are  isochronous,  but  in  the  latter  they  are  not ;  for  the 
larger  the  circular  arc  the  longer  the  time  of  oscillation.  And  as  circular  movement 
is  the  only  one  which  can  be  conveniently  resorted  to  in  practice,  it  is  necessary  to 
reduce  circular  to  cycloidal  oscillations  by  calculation. 

When  the  length  of  the  pendulum  is  such  that  its  time  of  oscillation  is  equal  to  one 
second,  it  is  called  a  seconds'  pendulum.     This  length  differs  at  different  places. 

[The  following  Table  shows  the  length  of  the  seconds'  pendulum,  in  English  inches, 
at  several  places  where  it  has  been  tried.  It  is  taken  from  Mr.  Airy's  treatise  on  the 
"  Figure  of  the  Earth,"  in  the  "  Encyclop.  Metrop." 


Station. 


Latitude  i-enfl' of!     Observers. 
iPendulum^ 


°      '         I   Inches,    j 

Spitzbergen 79  50N(39-214G9|Sabiue. 

Unst  60  45     139-171621  Biot&Kater 

Leith  Fort    55  59 

London 51  31 


Paris |48  50 

1 
! 

Bordeaux |44  50 

New  York Uo  43 

Formentera 38  40 


i39-15546iBiot&Kater 
139-13929|Kater. 

i  rBorda, 

,  I  l^mean. 

3911296|Biot. 
|3910120ISabine. 
139-09510!  Biot(twice). 


Station. 


Latitude  I  plnfuiu^ 


Sandwich  Islands . 

Trinidad    

St.  Thomas 

Bahia 


20  52 

10  39 

0  25 


Inches. 


Observers. 


Isle  of  France....!  20  10 


Cape  of  Good  Hor>e|35  55 


39-04690  Freycinet. 
39-01888  Sabine. 
39 -02074 1  Sabine, 
12  59  S 1 39 -0-2433 1  Sabine. 

(  Freycinet 
39-04684 


<       and 
(  Duperry. 

'  (Freycinet 
39 -07800 1  •{       and 
I  (Fallows. 


Some  allowance  must  be  made  for  the  error  in  the  correction  for  the  density  of  the 
air.  about  "0018  for  each. 


*  This  word  is  derived  from  the  "tyreek  kuJclos,  a  circle,  and  eidos,  like, 
curve  generated  by  the  rotation  of  a  circle  along  a  right  line. 
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Under  the  equator  it  is  shorter  than  at  the  poles  ;  and  this  evidently  arises  from  the 
circumstance  that  the  intensity  of  gravity,  as  has  been  already  explained,  is  different 
at  those  points  ;  for  the  figure  of  the  earth  not  being  a  perfect  sphere,  but  an  oblate 
spheroid,  its  polar  axis  being  shorter  than  its  equatorial,  a  body  at  the  poles  is  more 
powerfully  attracted  than  one  at  the  equator,  it  being  nearer  the  centre  of  the  earth ; 
and  as  the  motion  of  the  pendulum  arises  from  gravity,  in  order  to  make  it  oscillate  in 
equal  times,  it  is  necessary  to  have  it  shorter  at  the  equator  than  at  the  pole.  The 
length  of  the  seconds'  pendulum  in  London  is  39-13929  inches,  at  a  temperature  of 
60°  Fahrenheit. 

For  many  of  the  purposes  of  physical  science,  the  pendulum  is  an  important  instru- 
ment. It  affords  us  the  best  measure  of  time,  and  is, 
therefore,  used  in  all  stationary  timepieces  or  clocks. 
[The  manner  in  which  the  pendulum  regulates  a  clock 
may  be  readily  understood  by  examining  the  accom- 
panying figure.  It  is  well-known  that  every  clock 
must  have  an  accelerating  force  to  produce  the  motion 
and  keep  it  going.  This  is  supplied  by  the  weight,  c, 
which  is  attached  to  a  line  passing  round  the  axis  of  a 
toothed  wheel,  e.  Now  according  to  the  law  of  falling 
bodies,  the  weight  is  drawn  down  by  its  gravity,  and 
pulling  down  the  line  at  the  same  time,  it  turns  the 
axis,  and  causes  the  toothed-wheel  to  revolve.  If 
there  was  not  anything  to  check  the  revolution  of  the 
wheel,  its  motion  would  become  accelerated  ;  but  this 
is  prevented  by  a  beam,  a  b,  with  a  tooth  at  each  end, 
which  catches  the  teeth  of  the  wheel  on  eiiher  side, 
and  as  this  beam  is  attached  to  the  pendulum-rod,  the 
motion  of  the  wheel  becomes  regulated,  because  the 
wheel  can  only  move  one  tooth's  distance  at  each 
vibration  of  the  pendulum.  For  example,  when  the 
ball  of  the  pendulum,  d,  passes  to  the  right  of  the 
weight,  c,  the  end  of  the  beam,  a,  which  is  now  repre- 
sented as  being  raised,  will  be  depressed,  and  the  other 
end,  b,  be  raised  instead.  This  contrivance  is  called 
an  escapement. — Editor.]  A  clock  is  a  mechanical 
apparatus  for  the  purpose  of  registering  the  numbers 
of  oscillations  which  a  pendulum  makes,  and  at  the 
same  time  of  communicating  to  the  pendulum  the 
amount  of  motion  it  is  continually  losing  by  friction  on 
its  points  of  support  and  by  resistance  of  the  air.  The 
oscillations  are  performed  in  small  circular  arcs,  so  that 
the  times  are  equal. 

Whatever  affects  the  length  of  the  pendulum  changes 
the  time  of  its  motion.  [*'  The  slightest  variation  in 
the  length  of  the  pendulum,  that  is,  the  distance  of  the 
weight  from  the  point  of  suspension,  influences  the 
time  of  its  oscillation  ;  and  this  may  be  readily  explained  according  to  the  law  of 
the  descent  of  bodies  along  inclined  surfaces.  For  it  is  obvious  that,  since  the  ball  of 
a  short  pendulum  has  to  move  down  a  much  steeper  curve  than  the  ball  of  a  long  one, 
it  must  therefore  descend  much  faster  ;  so  that  a  very  slight  diminution  in  the  length 
of  the  pendulum,  by  increasing  the  steepness  of  the  curve  even  in  a  very  trifling- 
degree,  will  diminish  the  line  of  its  oscillations;  and  though  this  diminution  may  not 
be  perceptible  when  two  or  three,  or  even  twenty  or  thirty,  are  counted,  it  becomes 
very  evident,  when  a  large  number  are  registered,  as  they  are  in  a  clock.  In  regulating 
a  clock,  therefore,  we  shorten  the  pendulum  (by  turning  a  screw  at  tiie  bottom,  which 
slightly  raises  the  weight)  when  we  desire  it  to  go  faster  ;    and  lengthen  it  by  lettinp^ 
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down 

than 


the  weight  a  little  when  we  desire   it  to 
-ths  of  an  inch  will  make  a  difference  of 


go  slower.     An  alteration  of  no  more 

y(,w ^ »..w  „  — ^.. „.  five  minutes  a  day  in   the  going  of  a 

clock." — Br.  Carpenter's  "  Mechanical  Philosophy,'"  p.  210.]  It  is  for  this  reason  that 
clocks  go  slower  in  summer  and  faster  in  winter — the  changes  of  temperature  altering 
ths  length  of  the  pendulum.  To  compensate  this,  various  contrivances  have  been 
resorted  to  with  a  view  of  securing  the  invariability  of  the  instrument.  The  nature  of 
tliese  is  very  well  illusti'ated  by  the  mercurial  pendulum,  which  was  invented  by  Mr. 
George  Graham,  a  watchmaker,  who  tested  its  action  in  1721. 

Let  A  B,  Fig.  138,  be  the  pendulum-rod;  at  B  it  is  formed  into  a  kind  of  rectangle, 
F  C  D  E,  within  which  is  placed  a  glass  jar,  G  H,   containing  mer- 
I ,  cury,  and  serving  as  the  bulb  of  the   pendulum.     When  the  weather 

i'  becomes  warm,   the  steel-rod  and  rectangle  elongate,  and  therefore 

depress  the  centre  of  oscillation.  But  simultaneously  the  mercury 
expands,  and  this  motion  takes  place  necessarily  in  the  upward  direc- 
tion. If  the  quantity  of  mercury  is  properly  adjusted  the  centre  of 
oscillation  is  carried  as  far  upward  by  the  mercurial  expansion  as 
dov/nward  by  that  of  the  steel.  Its  actual  position  remains,  therefore, 
the  same  ;  and  as  the  length  of  the  pendulum  is  the  distance  between 
the  point  of  suspension  and  centre  of  oscillation,  that  length  remains 
imchanged.     The  gridiron  pendulum  acts  on  similar  principles. 

["The  gridiron  pendulum  was  contrived  by  Mr.  Harrison,  the 
inventor  of  the  chronometer.  It  consists  of  a 
frame  of  nine  parallel  bars  of  steel  and  brass, 
arranged  and  connected  as  in  the  annexed  figure. 
The  bars  marked  s,  are  steel,  the  four  marked  b 
are  of  brass ;  the  centre  rod,  of  steel,  is  fixed  to 
the  cross-bar  connecting  the  two  middle  brass 
rods,  but  slides  freely  through  the  two  lower 
bars,  and  bears  the  bob,  h.  The  remaining  rods 
are  fastened  to  the  cross  pieces  at  both  ends,  and 
the  uppermost  cross  piece  is  attached  to  the  axis 
of  suspension.  It  is  easy  to  see,  from  the  mere 
inspection  of  the  figure,  that  the  expansion  of 
the  steel  rods  tends  to  lengthen  the  pendulum, 
while  that  of  the  brass  rods  tends  to  shorten  it : 
consequently,  if  the  two  expansions  exactly  coun- 
teract each  other,  the  length  of  the  pendulum 
will  remain  unchanged.  The  relative  lengths  of 
the  brass  and  steel  bars  are  determined  by  the 
expansion  of  the  two  metals,  which  are  fovmd  by 
experiment  to  be,  in  general,  nearly  as  100  to  61. 
If,  then,  the  lengths  of  all  the  five  steel  bars 
added  together  be  100  inches,  the  sum  of  the 
lengths  of  the  four  brass  bars  ought  to  be  61  inches.  When 
the  compensation  is  found  on  trial  not  to  be  perfect,  an  adjust- 
ment is  made  by  shifting  one  or  more  of  the  cross  pieces  higher 
on  the  bars." — Brande's  Dictionartj  of  Science,  Literature,  and 
Jrt,p,  907.'] 

The  pendulum  is  also  used  to  determine  the  force  of  gravity.  The  nature  of  this 
application  has  already  been  pointed  out  in  what  has  been  said  respecting  oscillations 
at  the  equator  and  the  poles.  The  force  of  gravity  at  any  place,  or  the  height  through 
which  a  body  will  fall  in  one  second,  is  determined  by  multiplying  the  lengths  of  a 
seconds'  pendulum  for  that  place  by  the  number  4"9348. 
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Position  of  the  Feet  and  lower  Limbs. — The 
parts  of  the  human  figure  which  are 
brought  into  action,  in  gesture,  cannot, 
in  truth,  be  considered  separate  ;  for  every 
muscle,  over  which  men  can  exercise 
voluntary  action,  contributes,  in  some 
measure,  to  the  perfection  of  gesture. 
For  convenience,  however,  we  may  enu- 
merate and  class  the  most  distinguished 
parts  of  the  body,  which  effect  the  princi- 
pal gestures.  These  are  :  1.  The  Head. 
2.  The  Shoulders.  3.  The  Trunk.  4. 
The  Arms.  5.  The  Hands  and  Fingers. 
6.  The  Lower  Limbs  and  Knees.  7. 
The  Feet. 

I  shall  begin,  as  it  were,  with  the 
foundation  of  the  building,  and  shall  first 
consider  the  positions  and  motions  of  the 
feet  and  lower  limbs  ;  since  without  the 
stability  and  ease  of  these,  neither  grace 
nor  dignity  can  consist  in  the  standing 
figure. 

As  the  object  of  the  orator  is  to  per- 
suade, and  as  prejudice  against  his  person 
or  manners  may  greatly  impede  him,  he 
must  recommend  himself  by  every  atten- 
tion to  his  external  deportment  which  may 
be  deemed  correct  and  proper,  and  guard 
against  every  species  of  inelegance  that 
may  prove  disadvantageous.  He  must, 
therefore,  even  in  his  posture  as  he  stands, 
prefer  manly  dignity  and  grace  to  awkward 
rusticity  and  rude  strength.  Rude 
strength  may  suit  him  who  wishes  to 
terrify,  or  to  insult ;  but  this  is  rarely  the 
purpose  of  a  public  speaker.  Grace  and 
decorum  wm  favour ;  and  this  is  the 
general  object.  Rude  strength  stands 
indeed  with  stability,  but  without  grace. 

The  gracefulness  of  motion  in  the 
human  form,  or  perhaps  in  any  other, 
consists  in  the  facility  and  security  with 
which  it  is  executed.  And  the  grace  of 
any  postures  (except  such  as  are  mani- 
festly designed  for  repose),  consists  in  the 
apparent  facility  with  which  they  can  be 
varied.  Hence,  in  the  standing  figure, 
the  posture  is  graceful  when  the  weight 
of  the  body  is  principally  supported  by 
one  limb,  whilst  the  other  is  so  placed 
as  to  be  ready  to  relieve  it  promptly, 
and  without   effort.      And   as   the   limbs 


are  formed  for  a  mutual  share  of  labour 
and  of  honour,  so  their  alternation  in 
posture,  and  in  motion,  is  agreeable  and 
graceful. 

The  body  must  then  be  supported,  if 
grace  be  consulted,  on  either  limb,  like 
Apollo,  Antinous,  and  other  beautiful  and 
well-executed  statues. 

The  positions  of  the  feet  are  expressed 
by  the  notation  annexed,  which  is  to  be 
written  under  the  word  where  the  speaker 
is  to  assume  such  position.  They  are  the 
following  ; 

First   Position  of  the  Right  Foot. — The 
upper  part  of  the  figure  represents  the  ele- 
vation of  the  position  ;  the  lower,  the  plan. 
In  this,  position  the  right  foot  (advanced 
before  the  left,  about 
the    breadth  of    the 
foot),    forms  with  the 
left,  an  angle  of  about 
seventy-five  degrees, 
as  may  be  seen  in  the 
•plan.         The      lines 
which  form  this  an- 
gle  passing  through 
the    length  of    each 
foot,  meet   its  vertex 
under  the  heel  of  the 
left.      The  principal 
weight  of  the  body  is 
^^S-  1  sustained  by  the  left 

foot ;  the  right  rests  lightly,  but  in  its 
whole  length,  upon  the  floor.  This  fact  is 
shown  in  the  plan  by  deeply  shading  the 
left  foot,  and  lightly  shading  the  right. 

Second  Position  of  the  Right  Foot,  (fig.  2). 
— In  this  position,  the  right  foot  sliding 
forward  about  half 
its  length,  receives 
the  principal  weight 
of  the  body,  the  left 
being  raised,  and 
turning  as  far  in- 
wards towards  the 
right ;  the  ball  of  the 
left  great  toe  only 
lightly  touching  the 
fioor,  to  keep  the 
body  from  tottering. 
In  the  plan,  the 
right  foot,  by  which 
the  weight  of  the  body  is  principally  sus- 
tained is  all  shaded,  while  that  part  only 
of  the  left  is  shaded  which  rests  upon  the 
floor.  The  angle  formed  by  lines  drawn 
T 


Fisf.  2. 


250 


SYSTEM  OF  ELOCUTION. 


through  the  length  of  the  feet,  in  this 
position,  is  about  ninety  degrees. 

In  this  position,  when  the  feet  are  near 
together,  the  entire  sole  of  the  left  foot 
may  lightly  touch  the  floor  ;  but  when  the 
feet  are  separated  about  their  own  length, 
or  more,  the  left  should  touch  only  near 
the  great  toe  ;  tlie  knee  should  be  bent, 
and  the  heel  turned  inward. 

First  Position  of  the  Left  Foot,  (fig.  3). 
— This  position  of 
the  left  foot  is,  in  all 
respects,  analogous 
to  the  first  position 
of  the  right.  The 
left  foot  is  advanced, 
and  the  body  is  prin- 
cipally supported  by 
the  right.  The  shad- 
ing of  the  plan  is 
similar  to  that  in  the 
first  position  of  the 
right,  and  for  the 
same  purposes. 

The  first  position 
of  the  right  foot  is 

the  proper  reading  position,  when  no 
gesture  is  employed  ;  but  it  should  be 
occasionally  alternated  with  the  first 
position  of  the  left,  for  the  relief  of  the 
supporting  muscles. 

Second  Position  of  the  Left  Foot,  (fig.  4). 
—  This  position  of 
the  left  foot  is,  in  all 
respects,  analogous 
to  the  second  posi- 
tion of  the  right  ; 
and,  in  the  figure, 
it  is  represented  in 
the  same  manner, 
only  reversed. 

Fig.  5  is  a  better 
plan  of  the  feet  than 
that  atmexed  to  the 
elevations.  In  both 
positions  the  right 
foot  advances  about 
half  its  own  length,  as  may  be  seen 
by  comparing  it  with  the  equidistant 
parallel  lines.  In  the  first  position  of  the 
right  foot,  the  lines////  passing  through 
the  centre  of  the  feet,  make  an  angle  of  about 
seventy-five  degrees  ;  and  in  the  second 
position,  the  lines  S  S  make  an  angle  of 
about  ninety  degrees.  These  angles  are 
nearly  bisected   by  the   line   E  E,  which 


goes  to  the  eye  of  the  person  addressed- 
In  the  first  position,  the  lines  c,  /  q, 
X,  h,*  annexed  to  the  dotted  prints  of 
both  the  feet,  mark  the  manner  in  which 
they  are  shifted,  without  altering  their  own 
angle,  according  as  the  gesture  is  directed. 


Fig.  4. 


In  the  plan  the  gesture  is  supposed  to  be 
directed  forwards.  This  figure  may  be 
supposed  to  be  reversed  for  the  first  and 
the  second  position  of  the  left  foot. 

The  first  position  of  either  foot,  but 
particularly  that  of  the  right  (because  the 
more  graceful),  is  the  proper  reading 
position.  It  is  also  the  proper  rising- 
position  of  the  orator.  But  should  he 
stretch  forth  his  arms  towards  the  audience, 
when  he  begins  to  speak,  he  should  take 
the  second  position. 

Besides  the  four  positions  above  men- 
tioned, there  are  two  others,  which  may 
be  called  positions  in  front.  The  heels 
are  placed  nearly  together,  and  the  body 
is  supported,  alternately,  on  the  right  and 
left  foot,  whilst  the  toes  of  the  other  lightly 
touch  the  floor.  The  angle  formed  by  the 
feet,  in  these  positions,  is  somewhat 
greater  than  a  right  angle.  In  other 
respects  they  are  similar  to  the  ordinary 
positions.  The  right  position  in  front, 
noted  R.  F.,  is  when  the  body  is  supported 
on  the  left  foot.  The  left  position  in 
front,  noted   L.   F.,   is  when  the   body  is 

*  These  are  notation  letters,  which  will  bo 
explained  in  their  proper  place         "  '  '    ' 
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supported  on  the  right 
foot.  The  position  in  front 
is  used  when  persons  are 
addressed  alternately,  on 
either  side,  whilst  the  au- 
ditors are  in  front,  as  on 
the  stage.  It  is  not  grace- 
ful, and  should  not  often 
be  used  ;  it  is  too  stiff  and 
formal,  like  the  military- 
figure,  and  presents  the 
body  with  too  much  uni- 
formity and  flatness.* 

The  attitude  of  the  ora- 
tor  should  not  be  like  that 
of  the  affected  dancing- 
master,  which  is  adapted 
to  springing  agility  and 
conceited  display.  The 
orator  should  adopt  such  attitudes  and  posi- 
tions only  as  consist  with  manly  simplicity 
and  grace.  The  toes  should  be  turned,  not 
inwards,  like  those  of  the  awkward  rustic, 
but  moderately  outwards  ;  and  the  limbs 
should  be  so  disposed  as  to  support  the 
body  with  ease,  and  to  change  with 
facility.  The  sustaining  foot  should  be 
planted  firmly  ;  the  leg  braced,  but  not 
contracted ;  and  the  knee  straightened 
(contraction  suits  the  spring  necessary 
for  the  dancer,  and  bent  knees  belong  to 
feebleness,  or  timidity) ;  the  other  foot 
and  limb  should  press  lightly,  and  be 
held  relaxed,  so  as  to  be  ready  for  im- 
mediate change  and  action,  except  in 
very  energetic  delivery,  where  both  limbs 
should  be  braced.  The  trunk  of  tlie  body 
should  be  well  balanced,  and  sustained 
erect  upon  the  supporting  limb,  except 
in  sucli  instances  as  particularly  require 
its  inclination,  as  veneration,  supplication, 
&c.  The  orator  should  face  his  audience. 
Whatever  his  position  may  be,  he  should 
present  himself,  as  Quintilian  expresses, 
aquo  pectore,  and  never  in  the  fencer's 
attitude. 

In  changing  the  positions  of  the  feet, 
the  motions  should  be  made  with  the 
utmost  simplicity.  All  changes  of  posi- 
tion, except  where  particular  energy  re- 
quires the  speaker  to  stamp,  start  back,  or 
advance    with    marked    decision,     should 

*  This  appears  to  be  the  positSou  condemned 
by  Quintiliau :  "  The  swinof  of  those  who  balance 
their  body  to  the  right  side  and  left,  upon  the 
alternate  feet,  i^  very  uugi-aceful." 


Fig.  6. 

be  made  almost  imperceptibly.  The 
changes  should  not  be  too  frequent; 
frequent  change  gives  the  idea  of  anxiety 
and  instability. 

The  several  acts  resulting  from  the 
changes  in  the  positions  of  the  feet,  are, 
advancing  [ivoiedi  a);  retiring  {r) ;  travers- 
ing (tr.) ;  starting  {s.  or  st.) ;  stamping 
{sp.),  &c. 

Changes  of  position,  or  steps,  are  con- 
sidered  to  be  made  only  by  the  foot  on 
which  the  body  is  not  supported,  for  that 
alone  is  free.  Should  it  be  required  to 
move  the  foot  which  supports  the  body, 
(suppose  the  left,  in  the  first  position 
of  the  right.  Fig.  1),  two  motions  are 
necessary  ;  in  the  first  the  position  must 
be  changed  so  as  to  throw  the  weight  of 
the  body  on  the  right  foot ;  then  the  left 
may  be  moved  as  i-equired. 


Bottled  Tears.  —  In  some  of  the 
mourning  assemblies  of  the  Persians,  it  is 
the  custom  for  a  priest  to  go  about  to  each 
person  at  the  height  of  his  grief,  with  a 
piece  of  cotton  in  his  hand,  with  which 
he  carefully  collects  the  falling  tears,  and 
which  he  then  squeezes  into  a  bottle, 
preserving  them  with  the  greatest  caution. 
This  practically  illustrates  that  passage 
in  Psalm  Ivi.  8  :  "  Put  thou  my  tears 
into  thy  bottle."  Some  Persians  believe, 
that  in  the  agony  of  death,  when  all 
medicines  have  failed,  a  drop  of  tears 
so  collected,  put  into  the  mouth  of  a  dy- 
ing man,  lias  been  known  to  revive  him  ; 
and  it  is  for  such  use  that  they  are  collected. 
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Besides  these  nouns,  which  are  the 
most  conspicuous  among  those  which 
are  ;ised  in  either  gender,  there  are 
some  more  which  we  will  indicate  only 
by  the  cliange  in  their  signification, 
according  to  gender. 


Masctiliue. 

Aide,  aide-de-camp. 

Aide,  a  cook  assistant, 
if  a  man ;  but  it  is 
feminine  if  a  woman. 

Barde,  a  poet,  among 
the  ancient  Celts. 

JBourgogne,  Burgundy 
wine. 

Cartouche,  a  sort  of  or- 
nament in  painting, 
sculpture,  &c. 

Chamj^agne,  wine. 

Coche,  a  public  coach,  a 
barge  to  convey  pas- 
sengers. 

Coniette,  a  standard- 
bearer. 

Crepe,  a  crape. 
Eclw,  an  echo. 

JStiseigne,  an  ensign,  a 
st  andard-bearer. 

Sspace,  extent  between 
two  points  or  space, 
speaking  of  time. 

Foret,  a  drill,  a  piercer. 

Guarde,  a  keeper,  a 
warden. 

Guide,  a  guide. 

livre,  a  book. 
Manche,  a  handle. 

Man(£uvre,  a  labourer. 


Memoire,  a  bill, 

Mode,   the  mood  of  a 

verb. 
Office,  service,  business, 

prayers. 
Page,  a  page  at  court. 


Feminine. 
Aide,  assistance. 
Aides,  tones. 


Barde,  a  thin   slice  of 

pork. 
Bourgogne,   a   province 

of  France. 
CaHouche,  a  cartridge. 


Chainpagtie,  a  province 

of  France. 
Cocke,  a  notch,  a  sow. 


Cbraeiie,  a  cavalry  stand- 
ard, a  woman's  morn- 
ing head-dress. 

Crepe,  a  pancake. 

JScho,  a  nymph  of  that 
name. 

JEnseigne,  a  sign  of  a 
shop. 

Espace,  space,  as  used 
by  printers. 

Foret,  a  forest. 

Garde,   watch,    hilt,    a 

nurse. 
Guide,  a  rein  for  driving 

a  horse. 
Livre,  a  pound. 
Manche,   a  sleeve,   the 

French  channel. 
Manoeuvre,  a  manoeuvre 

of  soldiers,  the  vs^ork- 

ing  of  a  ship,  when 

used  figuratively,  and 

meaning  action. 
Memoire,  memory. 
Mode,  fashion. 

Office,  pantry,  larder. 

Page,  a  page  in  a  book. 


Of  Number  in  Substantives. — Number, 
in  7iouns  is  tlie  property  which  they  have 
of  denoting  either  one  or  several  persons 
or  things. 

In  the  first  case  they  are  said  to  be  in 
the  singular:  as,  A  man,  a  table,  &c., 
un  homme,  une  table,  &c. 

In   the   second,    they   are    said    to    be 


in  the  plural ;  as,  Men,  tables,  les  hommes, 
les  tables. 

Proper  names,  which  present  to  the 
mind  the  idea  of  a  single  individual 
or  thing,  have,  generally,  no  plural ; 
as,  Washingto?i,  Napoleon,  &c.,  Londony 
Paris,  &c. ;  but  we  may  use  in  the 
plural,  proper  names  of  persons,  when 
we  apply  them  to  all  persons  who  re- 
semble those  who  had  them :  thus  we 
say,  properly,  Nature  produces  but  few 
such  men  as  Washington,  Napoleon.  La 
nature  ne  produit  que  rarement  des  Wash- 
ingtons,  des  Napoleons,  In  such  cases 
proper  names  become  common. 

Formation  of  the  Plural  in  Nouns. — 
There  are  nouns  whose  plural  is  similar 
to  the  singular;  they  are  those  which 
end  in  the  singular  with  s,  z,  x ;  so  we 
say,  L'avis,  les  avis;  le  choix,  les  choix; 
le  nez,  les  nez.  The  advice,  the  advices  ; 
the  choice,  the  choices ;  the  nose,  the 
noses. 

Nouns  ending  in  au,  eau,  eu,  ceu,  ieu, 
ou,  form  their  plural  by  the  addition 
of  an  x;  as,  Le  joyau,  les  joyaux; 
I'eau,  leseaux;  le  jeu,  les  jeux;  le  voeu, 
les  voeux ;  I'essieu,  les  essieux  ;  le  chou, 
les  choux.  The  jewel,  the  jewels ;  the 
water,  the  waters ;  the  play,  the  plays ; 
the  vou,  the  vous ;  the  axle-tree,  the 
axle-trees  ;  the  cabbage,  the  cabbages. 

The  nouns,  the  nail,  clou,  hole,  trou, 
male- cat,  matou,  cent  sou,  take  an  $  in 
the  plural. 

The  nouns  ending  in  al,  ail,  change 
their  termination  into  aux  in  the  plural ; 
as,  Animal,  animaux ;  travail,  travaux ; 
bail,  baux.  Animal,  animals ;  work, 
works  ;  lease,  leases. 

But  there  are  some  of  these  termina- 
tions which  only  take  an  s  in  the  plural ; 
as,  ball,  bal,  pale,  pal,  callosity,  cat, 
treat,  regal,  place,  local,  carnival,  carnaval, 
take  an  s  in  the  plural;  as,  bals,  pals, 
cals,  &c. ;  and  attire,  attirail,  capuchin, 
camail,  detail,  detail,  fan,  eventail,  scare- 
crow, epouvantail,  rudder,  gouvernail,  mall, 
mail,  gate,  portail,  seraglio,  serail,  make 
in  the  plural,  attirails,  camails,  &c. ; 
trave,  travail,  a  machine  to  attach  horses 
when  shod,  makes  travails  in  the  plural ; 
sheepfold,  bercail,  has  no  plural;  cattle, 
beiail,  also  has  none ;  it  is  in  the  plural 
expressed  by  hestiaux,  which  has  no 
singular.      But,  as   I   have  already  said, 
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it   is  necessary  to  resort  to  a  good  dic- 
tionary. 

Forefather,  dieul,  heaven,  del,  eye,  ceil, 
make  their  plurals  thus,  dieux  cieux 
yeux ;  but  we  say,  des  dels  de  lit,  testers 
of  a  bed ;  des  dieuls,  grandfather  and 
grandmother;  dels  d'un  tableau,  the  sky 
of  a  picture  ;  ovals,  ceils  de  bceuf. 

All  nouns  which  are  not  included  in 
any  of  the  preceding  classifications,  form 
their  plural  by  the  addition  <5f  an  s; 
as,  roads,  diemins,  tables,  tables,  merchants, 
marchands,  laws,  his,  diamonds,  diamants, 
accidents,  acddents,  &c. 

Orthography  of  Nouns  ending  in  Ant,  Ent. 
— The  nouns  ending  in  ant,  ent,  in  the 
singular,  must,  in  all  possible  cases, 
keep  in  the  plural  the  t  of  the  singular  ; 
it  would  be  absurd  otherwise.  Let  us 
suppose  that  a  foreigner  finds,  in  writing, 
the  word  enfans,  diildren;  according  to 
the  rule,  which  says  that  the  plural  is 
formed  from  the  singular  by  the  addi- 
tion of  an  s,  if  that  foreigner  should 
use  that  word  in  the  singular,  he  would 
commit  a  barbarism,  ;  for  in  removing 
the  s  from  the  word  enfans,  it  remains 
enfan,  which  is  no  French  word  at  all. 

We  must  then  write,  a  diamond,  un 
diamant,  diamonds,  des  diamants;  a 
present,  un  present,  presents,  des  presents ; 
a  glove,  un  gant,  gloves,  des  gants. 

We  insist  upon  this  rule,  because  a 
number  of  grammarians  pretend  that 
the  t  may  be  suppressed  in  words  of 
more  than  one  syllable,  although  they 
do  keep  it  in  monosyllables,  without 
any  reason  whatever  for  not  acting  alike 
in  both  cases. 

The  noun  people,  gens,  the  singular 
of  which  is  very  seldom  used,  is  the 
only  one  that  does  not  keep  the  t  in 
the  plural. 

The  adjective,  all,  tons,  follows  the  same 
rule.  These  two  exceptions  are  only  the 
result  of  habit,  the  greatest  tyrant  in 
the  construction  of  language. 

Of  the  Nouns  which  have  no  Plural. — 
They  are;  First.  The  names  of  metals, 
in  their  general  meaning  ;  as,  gold,  Vor, 
silver,  V argent,  iron,  lefer,  copper,  le 
cuivre,  &c. 

Secondly.  The  nouns  which  designate 
ordinary  virtues  ;  as,  truth,  ^/oi,  charity 
la  charite,  sincerity,  la  sincerite. 

Thirdly.  Verbs   in    the   infinitive   used 


as  nouns,  and  to  which  an  adjective 
cannot  be  joined ;  as,  raising,  le  levei^, 
retiring,  le  coucher,  drinking,  le  boire, 
sleeping,  le  dormir,  &c. 

But  those  to  which  an  adjective  may 
be  joined,  have  the  two  numbers ;  aSf 
dining, 7e  diner,  laughing,  le  rirc,  &c. 

Fourthly.  Adjectives  used  as  nouns, 
and  which  present  to  the  mind  only  the 
idea  of  a  metaphorical  object ;  as,  the 
beautiful,  le  beau,  the  true,  le  vrai,  the 
useful,    I'utili,  &c. 

Fifthly.  A  series  of  words,  as  the  fol- 
lowing :  Absinthium,  absinthe ;  frank- 
incense encens ;  eucharisity,  eucharistie ; 
extreme  unction,  extreme- onction;  esteem, 
estime  ;  hunger,  faim  ;  anger,  courroux  ; 
glory,  gloire  ;  fame,  renommee ;  purple, 
pourpre ;  thirst,  soif;  sleep,  sommeil; 
rest,  repos. 

Of  Foreign  Nouns. — Among  the  nouns 
of  foreign  origin,  there  are  only  those 
which  usage  has  made  French  that  take 
the  sign  of  the  plural ;  tlie  following 
are  the  only  ones  which  our  best  writers 
use  with  plural  terminations.  Des  operas, 
operas  ;  des  impromptus,  impromptus  ; 
des  duos,  duetts  ;  des  echos,  echoes ;  des 
accessits,  accessits ;  des  agendas,  note- 
books;  des  alineas,  new  paragraphs; 
des  apartes,  words  spoken  aside ;  des 
bravos,  bravos ;  des  concertos,  witty  con- 
ceits ;  des  debets,  balances  of  account ;  des 
quiproquos,  mistakes ;  des  zeros,  cyphers ; 
des  quolibets,  quodlibets ;  des  deficits, 
deficits;  des  examens,  examinations; 
des  factums,  memoirs ;  des  imbroglios, 
imbroglios  ;  des  incognitos,  incognitos  ; 
des  macaronis,  macaronis;  des  magisters, 
village  schoolmasters;  des  panoramas, 
panoramas;  des  numeros,  numbers;  des 
pensums,  tasks ;  des  pianos,  pianos ; 
des  recipisses,  receipts  ;  des  exeats,  passes 
to  leave  college ;  des  satisfecits,  bills 
given  to  children  to  testify  of  their  good 
conduct. 

All  other  nouns  of  foreign  origin  do 
not  take  the  mark  of  the  plural. 

Of  the  Formation  of  the  Plural  in  Proper 
Names. — When  a  proper  name  is  used 
as  such,  it  does  not  take  the  sign  of 
the  plural ;  but  it  changes  its  termina- 
tion if  used  as  a  common  noun. 

Of  Proper  Names  representing  two  or  more 

Lidividuals   in    the   same    Family. — Proper 

I  names   representing    two    or   more    indi- 


254 


LESSONS  IN  FRENCH. 


viduals  in  the  same  family  remain  invari- 
able ;  as  in,  My  father  was  acquainted 
■with  the  two  Racine  and  the  two  Corneille, 
Mon  pere  etait  lie  avec  les  deux  Racine  et 
]es  deux  Corneille ;  Spain  is  proud  of 
having  given  birth  to  the  two  Sen^que, 
L'  Espagne  s'honore  d' avoir  produit  les 
deux  Seneque.  However,  we  write  with  the 
plural  termination,  Les  Cesars,  les  Gracques, 
les  Horaces,  les  Scipions,  les  Sttiarts, 
les  Guises,  les  Condes,  les  Bourbons,  &c., 
either  in  imitation  of  the  Latins,  who 
used  the  plural  in  all  cases,  or  be- 
cause most  of  these  words  are  rather 
used  as  titles  or  surnames  than  names. 
Some  of  them  are  even  no  longer  used 
to  designate  individuals  personally,  but 
classes  of  individuals  and  families. 

Of  Proper  Names  which  have  lecome 
Common  Names. — I  will  examine  the  three 
tragedies  of  (Edipe  with  impartiality, 
J'examinerai  les  trois  (Edipes  avec  vine 
egale  exactitude ;  More  false  than  true 
Elzevirs  are  to  be  found  in  most  libraries; 
On  trouve  plus  de  faux  que  de  vrais 
Elzevirs  dans  la  plupart  des  bibliothlques. 

In  these  two  examples,  (Edipes  and 
Elzevirs  are  written  in  the  plural,  because 
they  signify,  in  fact,  tragedies  of  which 
the  subject  is  called  (Edipe,  books  which 
have  been  printed  b}^  Elzevir. 

We  also  say,  Des  Raphaels,  des  Poussins, 
&c.,  instead  of,  Pictures  painted  by  Raphael, 
Poussin,  &c.,  because  these  proper  names 
are  so  often  used  that  habit  has  changed 
them  into  common  names. 

Of  the  Nouns  which  have  no  singular. — 
Several  nouns  have  no  singular;  as, 
Ancestors,  ancetres  ;  archives,  archives  ; 
coat  of  arms,  armoiries  ;  espousals,  ac- 
cordailles ;  bushes,  broussailles  ;  scissors, 
ciseaux  ;  manners,  moeurs  ;  tears,  pleurs ; 
matins,  matines  ;  vespers,  Tepres  ;  dark- 
ness, tenebres  ;  rubbish,  decombres. 

Of  Nouns  of  virtues  and  vices,  and  of 
those  ivhich  represent  ideas  and  sentiments 
in  their  abstract  meaning.  —  The  nouns 
alluded  to  in  the  title  of  this  chapter, 
have  no  plural  in  their  abstract  meaning; 
but  when  they  are  used  to  designate  the 
effects,  acts,  or  results  which  arise  from 
the  existence  of  any  virtue,  vice,  idea, 
or  sentiment,  they  follow  the  general 
rule ;  tlierefore,  in  the  following  sen- 
tences, kindness  is  a  disposition  which 
cannot    be   too    highly    appreciated,     La 


honte  est  une  qualite  qui  ne  saurait  etre 
trop  appreciee ;  Beauty  disappears,  wit 
remains.  La  beaute  passe,  I' esprit  reste; 
Man  spends  his  life  in  looking  for  happi- 
ness ;  L'homme  passe  sa  vie  a  chercher 
le  bonheur;  Charity  is  agreeable  to  God 
and  useful  to  man,  Le  charity  est  agreable 
a  Dieu  et  utile  a  l'homme,  the  nouns 
bonte,  beaute,  bonheur,  and  charite,  being- 
used  in  their  abstract  meaning,  as  repre- 
senting virtues  or  qualities,  but  not  the  con- 
sequences of  those  qualities,  have  no  plural ; 
but  in  the  following,  your  family  over- 
whelmed me  with  acts  of  kindness,  Votre 
famille  m'a  comble  de  bontes  ;  There  are 
beauties  for  all  times  and  countries,  II  y  a 
des  beautes  de  tous  les  temps  et  de  tons 
les  pays;  With  how  many  trifling  in- 
stances of  good  luck  is  not  the  worldly 
man  favoured  1  De  combien  de  petits 
bonheurs  l'homme  du  monde  n'est-ii  pas 
entoure  ?  This  woman  is  a  good  Chris . 
tian  ;  she  is  very  charitable  ;  Cette  femme 
est  bonne  Chretienne  ;  elle  fait  beau- 
coup  de  charites,  the  nouns  bontes,  beautes, 
bonheurs,  and  charites,  no  longer  express 
mere  qualities  or  abstract  ideas ;  they 
represent  several  acts  of  kindness,  dif- 
ferent kinds  of  beauty,  instances  of  good 
luck  and  charity,  and,  therefore,  conveying 
an  idea  of  individualities,  they  take  the 
sign  of  the  plural. 

Remark.  If  the  above  names  of  virtues, 
vices,  &c.,  do  not  take  the  plural,  it  is 
because  we  consider,  as  a  whole,  what 
the  mind  cannot  divide  into  several 
distinct  individuals ;  and  besides,  those 
names  which  the  Latins  had  deiiied, 
have  become  in  our  language  some- 
what proper  names ;  and  if  in  poetry, 
and  even  in  prose,  we  sometimes,  in 
elevated  style,  employ  the  plural  instead 
of  the  singular,  it  is  in  order  to  restore 
to  these  words  something  of  the  indi- 
viduality which  they  had  lost  by  their 
transformation. 

Of  Compound  Nouns. — Of  the  formation 
of  their  plural.  —  The  compound  nouns 
that  have  not  yet  been  introduced  into 
the  language  as  making  a  single  word, 
that  is  to  say,  the  distinct  parts  of  which 
are  still  united  by  a  hyphen,  are  written 
in  the  plural  in  the  most  irregular 
manner,  and  grammarians  are  far  from 
agreeing  about  the  rules  which  ought 
to  regulate  them ;    but  there  is  a  general 
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indication  which  liuds  its  application  in 
most  cases,  and  may  be  taken  as  a  sure 
guide.  I  mean  the  nature  and  particular 
sense  of  the  words  of  which  they  are  com- 
posed, and  which  show  easily  those  that 
require  either  of  the  two  numbers. 

Such  is  the  general  principle ;  the 
application  of  which  will  be  rendered 
easy  by  the  assistance  of  the  following- 
rules: 

Of  Nouns  formed  of  a  Noun  and  an  Ad- 
jective. —  When  a  compound  noun  is 
formed  of  a  substantive  and  an  adjective, 
both  take  the  plural ;  as,  A  false-key, 
une  fausse  -  cle.  Some  false  -  keys,  des 
fausses  cles.  A  freemason,  un  franc  - 
magon.     Freemasons,  des  francs  -maqons. 

Exceptions.  —  A  blank  (papers  signed 
in  blank),  uu  blanc  -  seing,  des  hlanc- 
sehigs.  A  terra  plain  (places  full  of 
earth),  un  terre-plein,  des  terrc-])leins. 
A  light-horseman,  un  chevau  leger,  des 
chevau  -  legcrs.  A  grandmother,  une 
grand'  -  mere,  des  grand"  -  meres.  A 
solemn  mass,  une  grand'  -  messe,  des 
grand'  -messes. 

In  the  two  first  examples,  the  sense 
does  not  allow  the  use  of  the  plural  for 
the  words  hlanc  and  terre ;  in  the  third, 
a  fantastic  usage  refuses  to  the  noun 
the  mark  of  the  plural ;  in  fine,  in  the 
two  last,  the  adjective  remains  xmchanged, 
on  account  of  euphony  in  pronunciation. 

When,  in  compound  nouns,  there  is 
a  word  which  is  never  used  by  itself, 
this  word  is  considered  as  an  adjective, 
and  takes  the  plural :  as  in,  Wary-angle, 
pie  -  griSche,  des  pies  -  grid.ches.  Were- 
wolf, loup-garou,  des  loups-garous.  Gum- 
gutta,  Gomme  -  gutte,  des  gommes  - 
guttes,  &c. 

In  these  examples,  the  words  grieche, 
garou,  and  gutte,  are  never  used  by  them- 
selves, and  have  no  sense,  unless  they 
are  joined  to  the  above  nouns. 

Of  Noicns  formed  of  two  Nouns. — ^AVhen 
a  compound  noun  is  formed  of  two  sub- 
stantives placed  in  immediate  contact 
with  each  other,  both  take  the  mark 
of  the  plural ;  as.  County  town,  im 
chef-lieu,  des  chefs  -  Ueux.  Wolf-  dog, 
un  chien-loup,  des  chiens-hups.  Cauli- 
flower, uu  chou-fleur,  des  choux-fleurs,  &c. 

It  is  evident  that  these  locutions  may 
be  turned  in  this  way ;  the  towns  which 
are    chief    towns,    the    dogs   which     are 


like  wolves,    the  flowers  which   turn   into 
cabbages,  &c. 

Exceptions. — Fig -pecker  (birds  whose 
beaks  peck  figs),  ini  bec-figues,  des  bec- 
fgues ;  painter's  maul-stick  (sticks  to 
lean  the  hand  upon),  un  appui  -  main, 
des  apjmis-main  ;  a  iiospital  for  the  sick 
in  Paris  (places  to  worship  God,  or 
under  the  patronage  of  God),  un  hotel- 
dieu,  des  liotels-dAeu ;  a  toothless  man 
(a  man  who  has  a  breach  in  his  teeth), 
un  breche-dents,  des  breche-dents. 

Of  Nouns  formed  of  two  Nouns  separated 
by  a  Preposition. — W'hen  a  noun  is  com- 
posed of  two  substantives  united  -by  a 
preposition,  the  first  takes  the  mark 
of  the  plural;  as,  A  rainbow  (bows 
which  are  in  the  skies),  un  arc-en-ciel, 
des  arcs-en-cie].  A  master-piece  (works 
which  are  chief  ones  as  to  their  merits), 
un  chef-d'oeuvre,  des  chefs  d'ceuvre. 

Exceptions. — Nonsense  (discourses  with- 
out  sense,  where  one  passes  from  the  cock 
to  the  «ss),  un  coq-a-lane,  des  coq-a 
I'ane.  Temporary  residence  (places  where 
one  puts  only  his  foot  on  the  ground), 
pied  a  terre,  des  pied  a  terre.  Face  to 
face  (interviews  during  which  a  person  is 
alone  with  another),  tete-a-tete,  des  tete- 
a-tete. 

In  these  sentences  the  meaning  of  the 
words  cock,  foot,  head,  does  not  allow  tliem 
to  be  placed  in  the  plural. 

Of  Norms  formed  of  a  Verb,  a  Preposition, 
or  an.  Adverb,  and  a  Noun. — W^heii  a  sub- 
stantive, in  a  compound  noun,  is  joined 
to  a  verb,  a  preposition,  or  an  adverb, 
the  substantive  alone  takes  the  plural, 
if  there  is  plurality  in  the  meaning;  so 
we  write  w'ith  an  s  the  following  words : 
A  counter-blow  (blows  in  the  counter- 
part), un  contre-coup,  des  contre-coups ; 
herald  (runners  who  run  ahead),  avant- 
coureur,  des  avant  coureurs.  The  latter 
end  of  autumn  (seasons  which  are  behind 
time),  arriere  saison,  lesarriere  saisons. 

But  we  write  without  an  ir  in  the  plural, 
because  there  is  no  plurality  in  the  idea, 
the  following  words:  Night  cap  (caps 
tliat  keep  the  head  tight),  serre-tete,  des 
serre  tete ;  alarm  clock  (clocks  which 
waken  in  the  morning),  reveille -matin, 
des  reveille-matin;  counter -poison  (re- 
medies against  poison),  contre  -  poison, 
des  contre-poison. 

Finally,    we    write   with    an    s,   in   the 
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singular  as  well  as  in  the  plural,  the 
following  nouns,  because  there  is  always 
plurality  in  their  signification:  One 
or  several  towels  (one  or  several  towels 
to  wipe  the  hands),  un  ou  des  essuye- 
mains  ;  one  or  several  snuffers  -  bearers 
(one  or  several  instruments  to  hold  the 
snuffers),  un  ou  des  porte  -  mouchettes ; 
one  or  several  toothpicks  (one  or  several 
sticks  to  clean  one's  teeth),  un  ou  des 
cure-dejits ;  one  or  several  key-bearers 
(one  or  several  men  who  carry  the  keys), 
un  ou  des  porte-c^e,y. 

Of  Nouns  formed  of  two  indeclinable 
words.  —  When  a  compound  noun  is 
formed  only  of  words  which  never  vary, 
as  verbs,  prepositions,  adverbs,  none  of 
these  words  take  the  mark  of  the  plural  ; 
as,  Servant  -  fees,  pour-boire,  des  pour- 
boire ;  a  man  who  never  laughs,  un 
pince-sans -rire,  des  pince  -  sans  -  rire  ; 
a  skeleton  -  key,  un  passe-partout,  des 
passe-partout. 

Although  these  five  rules  contain  what 
is  of  general  application  in  the  language 
to  compound  nouns,  it  will  always  be 
well,  when  a  doubt  arises  in  the  mind, 
to  refer  to  a  good  dictionary,  as  the  only 
sure  guide  in  so  complicated  a  matter. 

Of  the  Functions  of  the  Noun  in  Lan- 
guage.— After  having  described  the  sub- 
stantive in  its  different  phases,  it  remains 
now  to  show  how  to  use  it  as  a  part  of 
speech,  what  place  it  occupies,  and  what 
its  functions  are  in  the  construction  of 
sentences.  i 

The  substantive  has  three  functions 
in  speech ;  it  is  either  subject,  or  object, 
or  used  in  the  shape  of  an  apostrophe. 
It  is  a  subject  when  it  represents  that 
which  is  spoken  of,  or  performs  the  action 
of  the  verb ;  when  we  say,  The  horse 
runs,  le  cheval  court ;  the  horse  does  not 
fly,  le  cheval  ne  vole  pas,  the  noun  horse 
is  the  subject,  because,  in  the  first  sen- 
tence, we  say,  that  it  runs,  and  in  the 
second,  that  it  does  not  fly. 

It  is  to  the  subject  that  everything 
refers  in  speech ;  when  we  say,  A  man 
just  and  firm  is  not  moved  either  by  the 
roaring  of  an  irritated  multitude,  or  the 
threats  of  a  proud  tyrant ;  if  even  the 
world  was  shaken  to  the  centre,  and 
reduced  to  ruins,  he  would  be  struck 
but  not  disturbed  by  it.  Un  homme 
juste   et  ferme   n'est   ebranle   ni   par   les 


clameurs  d'une  populace  irritee,  ni  par 
les  menaces  d'un  fier  tyran  ;  quand  meme 
le  monde  brise  s'ecroulerait,  il  en  serait 
frappe,  m.ais  non  pas  emu,  the  adjec- 
tives jttst  and  firm  modify  the  subject 
man,  and  the  rest  modifies  a  man  just  and 
firm. 

The  substantive  is  used  in  the  apos- 
trophe, when  it  designates  the  thing  or 
person  to  whom  we  speak ;  as,  Kings, 
be  attentive,  Rois,  soyez  attentifs  ;  earth, 
sea.  and  you,  heavens,  be  sensible  to  our 
claims,  Terre,  mer,  et  vous,  cieux,  _  soyez 
sensibles  a  nos  plaintes. 

The  substantives,  kings,  earth,  sea, 
heavens,  are  used  in  the  form  of  an  apos- 
trophe. 

The  substantive  is  an  object,  when 
it  is  under  the  control  of  another  word ; 
in  this  case,  it  restrains  the  signification 
of  that  word.  The  substantive  may  be 
governed  by  another  substantive,  an  ad- 
jective, a  vei-b,  or  a  preposition :  The  law 
of  God,  la  hi  de  Dieu ;  useful  to  man, 
utile  k  V homme ;  to  love  one's  neighbour, 
aimer  son  prochain;  at  one's  father's,  chez 
son  pere. 

The  word  which  governs  is  called 
governing ;  the  word  which  is  governed 
is  called  regimen  or  object. 

In  French,  a  substantive  cannot  be 
the  object  of  another  substantive  without 
the  aid  of  a  preposition,  which  is  generally 
of  de,  but  sometimes,  to,  a,  for,  pour,  and 
others  ;  as.  The  difficulty  of  the  enter- 
prise ;  la  difficulte  de  I'entreprise;  the 
attention  to  one's  business,  I'attention 
a  ses  affaires ;  the  taste  for  pleasure,  le 
gout  pour  le  plaisir. 

Of  two  substantives,  one  governing, 
the  other  governed,  the  one  governing 
generally  comes  first.  The  beauty  of 
feelings,  la  beaute  des  sentiments ;  the 
violence  of  passions,  ia  violence  des  pas- 
sions. 

We  have  used  the  word  generally,  be- 
cause sometimes  the  privilege  of  inversion 
changes  that  order. 

Sometimes  substantives  change  their 
nature  into  that  of  an  adjective;  in  this 
phrase  of  Bossuet,  All  was  God,  except 
God  himself,  tout  etait  Dieu,  excepte  Dieu 
lui-meme,  God,  in  the  first  part,  is  an 
adjective,  and  a  noun  in  the  second. 
{To  he  co^vtinued.) 
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HEAT. 

All  our  knowledge  of  heat  is  confined 
to  its  effects.  We  experience  a  sensation 
on  coming  near  to,  or  touching  other 
bodies,  which  we  call  heat  or  cold,  accord- 
ing as  they  have  a  higher  or  lower  tem- 
perature than  ourselves.  This  is  the  com- 
mon use  of  the  word.  In  chemical 
language,  we  mean  by  heat,  the  unknown 
cause  of  the  effects  produced  by  it  on 
bodies,  and  not  the  sensation.  We  are  as 
ignorant  of  the  real  nature  of  heat  as  we 
are  of  that  of  light.  It  is  often  called  an 
imponderable  agent,  as  has  been  before 
mentioned,  because  we  can  find  no  increase 
of  weight  in  bodies  by  heating  them,  nor 
any  decrease  in  weight  by  cooling  them. 
The  changes  which  heat  has  power  to 
work  on  matter  are  wonderful ;  and  as  it 
is  one  of  the  most  important  of  chemical 
agents,  we  shall  be  well  employed  in  the 
study  of  its  phenomena. 

Without  pausing,  therefore,  to  consider 
any  of  the  ingenious  theories  which  have  | 
been   proposed    regarding    the   nature   of  | 
heat   and  its  relations  to   matter,  we  will  j 
proceed  to  consider  its  sources  and  effects,  j 

Sources  of  Heat. — 1st.  The  sun  is  the  | 
great  source  of  heat.  His  rays  alone 
niake  the  earth  inhabitable  ;  without  them, 
this  world  would  be  only  a  barren  waste, 
and  its  waters  would  be  as  solid  and  un- 
alterable as  granite.  All  the  combustible 
material  on  or  in  the  earth  would  not  sup- 
ply the  want  of  the  sun  for  a  single  day. 

2nd.  Combustion  is  another  source  of 
heat.  Our  fires  give  us  warmth,  because 
the  combustible  part  of  the  fuel  takes  on 
a  new  form  of  existence,  combining  che- 
mically with  one  portion  of  the  atmo- 
sphere, and  evolving  heat.  This  source  of 
heat,  then,  is  due  to  a  change  of  state  in 
bodies.  The  same  cause  v/e  shall  also  see, 
further  on,  may  sometimes  be  a  source  of 
cold,  that  is,  of  a  diminution  of  heat.  This 
source  of  heat  is  entirely  limited  by  the 
amount  of  the  substances  suffering  change, 
and  ceases  when  the  change  is  complete. 

3rd.  Friction  is  a  third  source  of  heat. 
Heat  is  generated  by  friction  to  an  indefi- 
nite amount,  as  in  the  rubbing  togetlier  of 
two   limbs  in  a  forest,  moved  by  violent 


winds,  by  which  it  is  said  that  so  much 
heat  has  been  excited,  as  to  set  fire  to 
large  tracts  of  timber-land.  Savage 
nations,  by  rubbing  two  sticks  violently 
together,  are  accustomed  to  produce  fire. 
Large  plates  of  iron  have  been  made  to 
move  slowly  over  each  other  by  water- 
power,  thus  producing  heat  enough  to 
warm  extensive  buildings.  The  water 
beneath  which  cannon  are  bored  becomes 
very  hot  from  the  friction  of  the  borer 
against  the  metal  which  it  cuts.  The 
principal  thing  to  be  remarked  in  refer- 
ence to  this  source  of  heat  is,  that  it  seem.s 
to  be  without  limit,  so  long  as  motion  is 
continued  ;  and  that  the  substances  used  to 
produce  friction  do  not  necessarily  suffer 
any  permanent  change  of  state.  The  evo- 
lution of  heat  goes  on,  the  substances 
acted  on  neither  increasing  nor  diminish- 
ing in  quantity,  while  the  body  retains  its 
chemical  properties  unaltered. 

4th.  A  fourth  source  is  Electricity,  and 
it  is  probably  very  closely  allied  to  the 
second.  The  spark  from  the  electrical 
machine,  the  galvanic  current,  and  the 
lightning,  are  alike  sources  of  heat 

We  might  also  mention  the  warmth  of 
our  own  bodies,  and  the  whole  animal 
world,  as  another  source  of  heat ;  but  it 
seems  more  than  probable  that  animal  heat 
is  only  the  result  of  chemical  changes 
going  on  in  the  process  of  respiration,  and 
the  other  functions  of  the  body,  and  as 
such  belongs  to  the  second  source,  already 
mentioned. 

5th.  Geology  teaches  us  that  the  in- 
terior of  the  earth  is  in  a  state  of  intense 
ignition,  amounting  at  times  to  fluidity,  as 
is  proved  by  the  eruptions  of  lava  from 
active  volcanoes.  All  the  excavations  for 
mines  and  artesian*  wells  which  have  been 
made  have  shown,  that  as  we  descend  the 
temperature  of  the  earth  constantly  in- 
creases, after  we  have  passed  below  the 
influence  of  the  atmosphere.  This  in- 
crease amounts  to  about  1°  of  Fahren- 
heit's thermometer  for  every  40  or  45  feet 
of  descent.  The  celebrated  well  of  Grenelle, 
at  Paris  (which  is  an  artesian  boring),  is 
1,7&4  feet  deep,  and  its  temperature  is  82°, 


*  Artesian  wells  are  borings  made  with  au 
auger,  usually  to  a  great  depth,  and  are  so 
called  from  the  province  of  Artois  in  France, 
where  they  were  first  made. 
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which  is  31*^  above  the  mean  temperature 
of  Paris;  and  the  well  at  Mondorf,  in  the 
Duchy  of  Luxemburg,  is  2,200  feet  deep, 
and  the  water  rises  with  a  temperature  of 
95°  Fahrenheit.  This  increase  of  tem- 
perature, if  continued  at  the  same  rate, 
would  give  us  boiling  water  at  about  two 
miles  from  the  surface.  At  ten  miles,  all 
solid  sixbstances  would  become  intensely 
red ;  and  at  thirty  or  forty,  all  known 
solids  would  be  in  a  state  of  fusion.  No 
doubt  the  central  heat  of  the  earth,  escap- 
ing by  insensible  degrees  to  the  surface, 
has  had  an  important  influence  on  its 
condition. 

From  whatever  source  heat  may  be 
derived,  its  effects  on  matter  are  the  same, 
and  we  will  first  consider  one  of  its  most 
general  powers,  namely, — 

1.    EXPANSION. 

The  effect  of  Heat  in  altering  the  dimen- 
sions of  Bodies. — Heat  has  been  called  the 
antagonist  of  attraction  :  while  the  latter 
power  acts  to  bind  together  the  particles  of 
matter,  heat  tends  to  separate  them.  We 
see  about  us  matter  in  the  different  forms 
of  solids,  liquids,  and  gases  or  vapours. 
Water  presents  a  familiar  instance  of  a 
substance  known  to  us  in  all  three  of  these 
states  ;  as  a  solid  in  ice,  a  liquid  at  com- 
mon temperatures,  and  an  invisible  vapour 
at  higher  temperatures.  The  sole  cause, 
so  far  as  we  know,  of  this  change  of  state 
in  water,  is  variation  of  temperature. 

We  have  before  seen  the  remarkable 
power  of  elasticity  in  expanding  air  and 
other  gases.  Heat  produces  expansion  in 
all  bodies,  even  the  most  firm  ;  and  this  is 
so  powerful  as  to  set  at  defiance  all  attempts 
to  restrain  it. 

To  show  the  expansion  of  a  solid,  a  bar 
of  metal  is  provided  with  a  handle,  which, 
at  ordinary  temperatures,  exactly  fits  a 
gauge  ;  on  heating  this  over  a  spirit-lamp, 
or  by  plunging  it  into  hot  water,  it  will  be 
so  much  swelled  (expanded)  in  all  its 
dimensions,  as  no  longer  to  enter  the 
gauge.  On  cooling  it  with  ice,  it  will 
again  not  only  enter  freely,  but  with  room 
to  spare.  The  same  fact  is  shown  by  a 
small  cannon-ball,  to  which,  when  cold,  a 
ring  with  a  handle  will  exactly  fit,  but  on 
heating  the  ball  in  the  fire,  the  ring  will 
no  longer  encircle  it. 


The  expansion  of  fluid  may  be  shown 
by  1  ling  the  bulb  of  a 
large  ube,  h  Fig.  54,  with 
colouied  fluid  to  a  mark 
on  the  stem,  c.  On  plung- 
ing tiie  bulb  into  hot 
water,  the  fluid  is  seen  to 
rise  rapidly  in  the  stem 
towards  a.  If  it  be  cooled 
by  a  mixture  of  ice  and 
water,  it  is  seen  to  sink 
considerably  below  the 
line.  If  we  fill  a  similar 
bulb  with  air,  invert  it, 
and  plunge  the  small  end 
under  water,  we  shall  then 
be  able  to  show  the  expan- 
sion of  air  by  heat.  When  the  hand  is 
placed  upon  the  bulb,  small  bubbles  of  air 
will  escape  from  the  open  end  and  pass 
through  the  water;  when  the  hand  is 
removed  the  air  in  the  bulb  contracts, 
because  the  surface  of  the  bulb  has  become 
cool,  and  the  fluid  will  then  rise  in  the 
stem.  The  slightest  change  of  tempera- 
ture will  cause  this  column  of  fluid  to  move, 
as  the  air  expands  or  contracts.  We  thus 
prove  experimentally  that  solids,  fluids, 
and  gases,  expand  by  an  increase,  and 
contract  by  a  decrease  of  temperature. 

I'hermometers. — The  law  of  expansion 
enable  us  to  construct  an  instrument  by 
which  we  can  measure  changes  of  tem- 
perature with  accuracy.  Such  an  instru- 
ment is  the  thermometer.*  Hot  and  cold 
are  terms  of  comparison  only,  and  teach 
us  nothing  of  the  real  difference  of  tem- 
perature which  bodies  may  possess.  If 
we  place  one  hand  in  a  vessel  of  iced  water, 
and  the  other  in  moderately  warm  water, 
we  at  once  perceive  s,  strong  contrast ;  but 
if  we  suddenly  plunge  both  hands  into  a 
third  vessel  of  water  at  the  common  tem- 
perature, our  sensations  are  at  once 
reversed ;  the  third  vessel  is  warm  as 
compared  with  ice  water,  and  cold  as  com- 
pared with  the  tepid  water.  The  ther- 
mometer, however,  enables  us  with  the 
greatest  ease  to  obtain  accurate  notions  of 
these  comparative  temperatures. 

This  valuable  instrument  was  first  con- 
structed by  Sanctorio,  an  Italian  philoso- 
pher, about  A.  D.    1590.     Sanctorio's    in- 

*  Named  froni  the  Greek  thermos,  waiantli^ 
and  nittron,  measure. 
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strument  was  what  is  now  called  an  air- 
thermometer,  because  a  confined 
portion  of  air  is  employed  to 
show  the  changes  of  tempera- 
ture. The  annexed  figure 
shows  the  arrangements  of  the 
parts.  A  bulb  of  glass  with  a 
long  stem  is  placed  with  its 
mouth  downwards,  in  a  vessel 
containing  a  portion  of  coloured 
water.  A  part  of  the  air  is 
expelled  from  the  ball  by  ex- 
pansion, which  causes  the  fluid 
to  rise  to  a  convenient  point  in 
the  stem,  to  which  is  attached 
a  scale  of  equal  parts,  witi) 
degrees  or  divisions  marked  by 
some  arbitrary  rule.  Thus 
arranged,  the  instrument  indi- 
cates with  great  delicacy  any  change  of 
temperature  in  the  surrounding  air.  The 
portion  of  air  confined  in  the  ball,  when 
heated  in  any  degree,  expands,  and  press- 
ing on  the  column  of  fluid  in  the  stem 
drives  it  down,  according  to  the  amount  of 
expansion  or  the  degree  of  heat ;  and  the 
reverse  results  from  a  decrease  of  tempera- 
ture ;  the  confined  air  then  contracting 
occupies  less  room,  and  the  fluid  rises. 
The  air-thermometer  is  very  delicate,  but 
is  too  limited  in  its  range  to  supply  the 
wants  of  science  ;  it  has  given  place  to 
the — 

Mercurial,  or  Common  Thermometer, 
which  is  now  in  every  house.  This  in- 
strument indicates  changes  of  temperature 
by  the  expansion  of  a  fluid  in  a  vacuum. 
It  is  formed  of  a  small  glass  tube  with  a 
very  fine  bore  (a  capillary  tube),  on  one 
end  of  which  is  blown  a  small  ball  or  bulb 
to  contain  the  mercury  or  other  fluid  with 
which  it  is  filled.  This  instrument  is 
made  by  a  process  which  gives  us  a  fine 
illustration  of  several  principles  already 
explained,  which  we  will  briefly  describe. 

It  would  be  impossible  to  pour  any 
fluid  (much  less  mercury)  into  so  small  an 
opening  as  the  fine  hair-line  of  a  ther- 
mometer-bore. If,  however,  we  cautiously 
hold  the  ball  of  the  tube  in  the  flame  of  a 
small  alcohol-lamp,  the  heat,  expanding 
the  air  which  it  contains,  will  drive  out  a 
portion  of  it  at  the  open  end,  which  is  held 
under  the  surf:tce  of  a  small  quantity  of 
mercury,  and  the  air  will  be  seen  escaping 
in   bubbles  through  it.     Let  us  hold  the 


tube  as  nearly  horizontal  as  possible,  and, 
still  keeping  its  open  end  under  the  mer- 
cury, withdraw  the  ball  from  the  heat;  as 
it  gradually  cools,  the  contraction  of  the 
remaining  portion  of  the  air  within  the 
ball,  aided  by  the  pressure  of  the  air  on 
the  surface  of  the  mercury,  will  cause  the 
fluid  to  rise  rapidly  in  the  tube,  and  we 
shall  presently  see  it  fall,  drop  by  drop, 
into  the  empty  ball,  vintil  (if  the  process 
has  been  well  performed)  it  is  nearly  filled. 
How  shall  we  get  rid  of  the  remaining  air 
in  the  ball  and  tube  ?  Let  us  fit  a  small 
funnel  or  cone  of  paper  to  the  open  end  of 
the  tube,  tie  it  securely  there,  and  put  into 
it  a  little  mercury,  which  will  quite  cover 
the  open  end.  Now  place  the  ball  in  the 
lamp-flame  again,  and,  taking  care  not  to 
heat  the  stem,  cautiously  warm  the  mer- 
cury, until  the  heavy  fluid  boils  vigorously 
in  the  delicate  glass  ball.  The  air  in  the 
tube  is  driven  out  by  the  vapour  of  the 
boiling  mercury,  and  is  seen  to  escape  in 
bubbles  through  the  fluid  metal  in  the 
paper  funnel,  which  acts  as  a  valve  to  pre- 
vent its  return.  The  whole  space  is  now 
full  of  the  invisible  vapour  of  this  dense 
metal,  and  once  more  withdrawing  the  ball 
from  the  heat,  the  vapour  is  condensed, 
and  the  pressure  of  the  air  on  the  surface 
of  the  mercury  in  the  funnel,  instantly 
forces  it  into  the  vacuum  beneath,  com- 
pletely filling  both  ball  and  stem.  The 
operation  of  thermometer-making  is  now 
completed  by  once  more  warming  the  ball, 
to  expel  any  remaining  portion  of  the  air, 
and  also,  if  necessary,  a  part  of  the  mer- 
cury in  the  stem,  and  at  the  same  instant 
the  open  end  of  the  tube  is  sealed  by  a 
blow-pipe.  On  again  cooling,  the  mercury 
contracts,  and  leaves  a  vacuum  of  the 
most  perfect  description.  We  will  explain 
presently  how  the  thermometer  may  be 
fitted  with  a  scale. 

Alcohol  is  also  employed  to  fill  ther- 
mometers which  are  to  be  used  for  estimat- 
ing very  low  temperatures;  but  mercury 
is  the  fluid  preferred  for  all  common  cases, 
because  of  the  great  uniformity  in  its  rate 
of  expansion. 

In  the  Arctic  regions,  the  temperature, 
for  many  weeks  together,  is  below  the  freez- 
ing point  of  mercury,  and  there  alcohol 
thermometers  are  indispensable.  Pure  alco- 
hol has  never  been  frozen. 

Graduation  of  Thermometers. — To  make 
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the  thermometer  of  any  value  as  an  indi- 
cator of  temperature,  we  must  have  a 
standard  of  comparison,  by  which  two 
observers  with  diiferent  instruments,  and 
in  different  parts  of  the  globe,  may  com- 
pare the  results  of  their  observations.  We 
are  indebted  to  Sir  Isaac  Newton  for  sug- 
gesting the  method  of  graduating  ther- 
mometers. He  knew  that  ice  melted,  and 
water  boiled,  always  at  the  same  tempera- 
tures at  the  level  of  the  sea.  By  marking 
the  .place  where  the  mercury  of  a  ther- 
mometer stood,  in  boiling  water,  and  also 
in  a  mixture  of  snow  or  ice  with  water, 
two  fixed  and  immutable  points  are  ob- 
tained, the  boiling  and  freezing  of  water,* 
which  were  found,  by  repeated  trials,  to  be 
at  the  same  relative  distance  in  all  good 
instruments.  By  dividing  the  space 
between  these  points  into  any  number  of 
equal  parts,  the  instrument  became  com- 
plete, and  its  indications  could  be  com- 
pared with  those  of  any  other,  graduated 
on  the  same  plan. 

Thermo7netrical  Scales. — In  this  country, 
Fahrenheit's  scale  is  chiefly  employed.  It 
is  unfortunate  that  there  should  be  more 
than  one  tbermometrical  scale  in  use, 
because  it  is  inconvenient  to  translate  the 
terms  of  any  other  nation  into  our  own. 
The  scale  or  division  of  Celsius  (a  Swedish 
philosopher)  is  generally  used  at  present 
in  continental  Europe,  and  is  also  called 
the  Centigrade  scale,  because  it  divides  the 
interval  between  the  boiling  and  freezing 
of  water  into  one  hundred  parts.  For- 
merly the  French  used  the  graduation  of 
Reaumur,  which  made  80°  between  boiling 
and  freezing  water.  Fahrenheit  (vvho  was 
a  citizen  of  Amsterdam)  thoiight  that  he 
had  found  the  true  zero,  or  point  of  great- 
est possible  cold,  by  means  of  a  mixture 
of  snow  and  salt.  We  now  know  that 
there  is  no  such  thing  as  an  absolute  zerof 
either  of  heat  or  cold.  Fahrenheit  divided 
his    scale  from  his  supposed  zero  to  the 


*  We  shall  see  hereafter  that,  although  the 
melting  and  freezing  of  water  take  place  at  the 
same  temperature,  under  favourable  circum- 
stances, yet  that  it  is  the  tiulting  of  ice,  and  not 
the  freezing  of  water,  which  gives  invainably  the 
constant  temperature  of  32° — the  freezing  point 
beiug  liable  to  some  variation. — Editor. 

t  The  word  zero  is  from  the  Italian,  and  sig- 
nifies "nothing,"  and  was  applied  to  the  ther- 
mometer in  allusion  to  the  supposed  absence  of 
all  heat  —Editor. 


boiling  point  of  water  into  212°,  which 
places  the  freezing  of  water  at  32°,  and 
leaves  180°  between  that  point  and  the 
boiling  of  water.  Both  Celsius  (Cen- 
tigrade) and  Reaumur  made  the  freezing 
of  water  the  zero  of  their  scales.  The 
degrees  of  Centigrade  are  always  marked 
in  books  C. ;  of  Reaumur  R. ;  and  of 
Fahrenheit  F.,  or  Fahr.  Therefore  0°C.  = 
0°R.  =  32°F.;  and  100°C.  =  80°R.  =  180° 
F. ;  and  keeping  these  proportions  in 
mind,  it  is  quite  easy  to  translate  the  read- 
ing of  one  scale  into  the  other. 

The  Self- Registering  Thermometer  (often 
called,  also,  Six's  Thermometer)  is  a  form 
of  the  instrument  contrived  for  the  pur- 
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Fig.  56. 

pose  of  ascertaining  the  extremes  of  varia- 
tions which  may  occur,  as,  for  instance,  dur- 
ing the  night,  or  in  sounding  to  great  depths 
in  the  sea,  or  measuring  the  temperature 
of  an  artesian  boring.  It  consists  of  two 
horizontal  thermometers  attached  to  one 
frame,  as  in  Fig.  56  ;  6  is  a  mercurial 
thermometer,  and  measures  the  maximum 
temperature,  by  pushing  forward,  with  the 
expansion  of  the  column,  a  short  piece  of 
steel  wire,  of  such  size  as  to  move  easily 
in  the  bore  of  the  tube  ;  it  is  left  by  the 
mercury  at  the  remotest  point  reached  by 
the  expansion  ;  a  is  a  spirit-of-wine  ther- 
mometer, and  measures  the  minimum  tem- 
perature. It  contains  a  short  cylinder  of 
porcelain,  shown  in  the  figure,  which 
retires  with  the  alcohol  on  the  contraction 
of  the  column  of  fluid,  but  does  not  ad- 
vance on  its  expansion.  To  use  the  in- 
strument, it  is  necessary  before  every 
observation  to  incline  it,  and  with  a  slight 
jar  bring  the  cylinder  of  porcelain  in  a  to 
the  surface  of  the  fluid. 

The  Differential  Thermometer  is  a  form 
of  air- thermometer,  with  two  bulbs  on  one 
tube,  bent  twice  at  right  angles,  and  sup- 
ported as  shown  in  the  figure  ;  a  little  sul- 
phuric acid,  water,  or  other  fluid,  partly 
fills  the  stem  only  (shown  by  the  cross 
lines  in  the  figure.)  When  the  bulbs  of 
this  instrument  are  heated  or  cooled  alike, 
no  change  is  seen  in  the  position  of  the 
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column,  but  the  instant  any  inequality  of 
temperature  exists  between  them,  as  from 
bringing  the  hand  near  one  of  them,  the 
column  of  fluid  moves  rapidly  over   the 


drives  forward  the  arm  of  a  lever,  as  shown 
in  Fig.  58,  over  a  graduated  arc,  on  which 
we  read  the  degrees  of  Fahrenheit's  scale ; 
(this  graduation  has  been  determined 
beforehand  with  great  care.)  This  instru- 
ment gives  very  accurate  results ;  by  it 
the  melting  point  of  cast  iron  has  been 
found  to  be  2,786°  F.,  and  of  silver 
1,860°  F.  The  highest  heat  of  a  good 
wind-furnace,  is  3,300°  F. 


Fig.  5T. 

scale.  A  modification  of  this  instrument, 
of  great  delicacy,  was  contrived  by  Dr. 
Howard,  of  Baltimore,  in  which  ether  was 
used,  the  bulbs  being  vacuous  of  air.  It 
is  called  a  differential  thermometer,  be- 
cause it  notes  only  differences  of  tempera- 
ture, and  not  actual  temperature. 

Pyrometers. — All  common  thermometers 
are  limited  to  comparatively  low  tempera, 
tures.  Mercury  boils  at  about  660°, 
above  which  we  can  judge  of  temperatures 
only  by  the  expansion  of  solids.  We  have 
thermometers  made  with  gases  or  vapours, 
and  with  fluids,  and  pyrometers  made  with 
solids. 

A  Pyrometer*  is  an  instrument  for  mea- 
suring high  temperatures.  The  only 
instrument  of  this  sort  which  we  need 
mention,  as  it  is  the  only  one  susceptible 
of  accuracy,  is  Daniell's  Register  Pyro- 
meter. It  consists  of  a  hollow  case  of 
black  lead,  or  plumbago,  into  which  is 
dropped  a  bar  of  metal  (platinum  is  pre- 
ferable), secured  to  its  place  by  a  strap  of 
platinum  and  a  wedge  of  porcelain.  The 
whole  is  then  heated,  as,  for  instance,  by 
placing  it  in  a  pot  of  molten  silver,  whose 
temperature  we  wish  to  ascertain.  The 
metal  bar  expands  mucn  more  than  the 
case  of  blacklead,  and  being  confined  from 
moving  in  any  but  an  upward    direction, 

*  From  the  Greek,  pur,  fire,  and  metron, 
measure.  A  very  convenient  form  of  pyrometer 
for  illustration,  is  made  by  all  iustrument- 
miakers,  which  shows  the  expansion  of  a  metal- 
lic bar,  heated  by  a  spirit-lamp,  moving  an  index 
like  a  clock-pointer. — Editor 


Fig.  58. 

Having,  to  a  sufficient  extent,  become 
acquainted  with  instruments  for  measuring 
temperature,  and  with  the  principles  of 
their  construction,  we  can  now  proceed 
intelligently  with  our  main  subject. 

Expansion  of  Solids  and  Liquids. — 1.  Dif- 
ferent solids  expand  differently  with  equal 
increase  of  temperature.  2.  The  same 
solid  expands  equally  for  every  equal 
addition  of  heat  below  212°.  Between 
the  freezing  and  boiling  of  water,  350 
cubic  inches  of  lead  become  351 ;  800  of 
iron  become  801  ;  and  1,000  of  glass  be- 
come 1,001.  Each  solid,  in  fact,  has  a 
rate  of  expansion  peculiar  to  itself.  The 
same  is  true  of  liquids.  1,000  parts  of 
water  between  32°  and  212°,  expand  to 
1,046  parts  ;  and  1,000  parts  of  quick- 
silver become  1,080  parts.  The  expansions 
are  gradual,  both  in  solids  and  liquids,  and 
on  withdrawing  the  heat,  they  return  with 
equal  regularity  to  their  former  dimensions. 
Above  212°,  the  expansion  of  both  solids 
and  liquids  becomes  irregular  and  increases. 
The  unequal  expansion  of  solids  is  well 
shown  by  joining  firmly,  by  rivets,  two 
bars,  one  of  iron  and  one  of  brass,  as  in 
Fig.  59.  When  they  are  heated,  the  brass 
expanding  most,  will  cause  the  compound 
bar  to  bend,  as  shown  in  Fig.  60.  If  they 
are  cooled  by  ice,  the   brass  contracting 
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most,  will  bend  the  united   metals  in  an 
opposite  direction. 

L     ...'...»    w'    ...    . — r— ^^ 
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Fig.  69. 


The  Compensation  Pendulum  gives  a  beau- 
tiful application  of  the  law  of  unequal 
expansion  to  regulating  the  rate  of  time- 
pieces. The  length  of  the  pendulum  is 
altered  by  variations  of  temperature,  and 
of  course  the  rate  of  the  clock  is  disturbed. 
A  perfect  compensation  for  this  error  is 
obtained  by  the  iise  of  a  compound  pen- 
dulum of  brass  and  iron,  or  other  two 
metals,  arranged  as  is  shown  in  Fig.  (Jl,  in 
^  such  a  manner  that 

the  expansion  of 
one  metal  down- 
wards will  exactly 
counteract  that  of 
the  other  metal  up- 
wards ;  thus  keep- 
ing the  ball  of  the 
pendulum  at  a  uni- 
form distance  from 
the  point  of  sus- 
pension.  The 
shaded  bars  repre- 
I  sent  the  iron,  and 
the  light  ones  the 
brass.  The  same 
object  is  accom- 
plished by  using  Fig.  62. 
mercury,  as  shown 
in  Fig.  62,  contained  in  a 
glass  or  steel  vessel  at  the 

Fiff.  61.        ^"'^   °^    ^^^   pendulum-rod. 

The  expansion  which  length- 

also  increases  the  volume  of 

this 


I 


ens  the  rod 
the  mercury 
increase  of  bulk  in 
the  mercury  raises 
the  centre  of  gra- 
vity to  an  exactly 
compensating 
amount,  and  the 
clock  remains  un- 
altered in  rate. 
Watches  and  chro- 
nometers are  regu- 
lated by  a  like 
beautiful  contrivance. 


Fig.  63,  on  whose  uniform  motion  tlie 
regularity  of  the  watch  or  chronometer 
depends,  is  liable  to  a  change  of  dimen- 
sions from  heat  or  cold.  If  made  smaller, 
it  will  move  faster,  and  if  larger,  slower. 
To  avoid  this  error,  the  outside  of  the 
wheel  is  made  of  brass,  the  inside  of 
steel,  and  cut  at  two  opposite  points; 
one  end  of  each  part  is  screwed  to  the 
arm,  and  the  loose  ends  of  the  rim,  being- 
united  by  a  screw,  are  drawn  in  or  thrown 
out  by  the  changes  of  temperature,  in 
precise  proportion  to  the  amount  of 
change ;  thus  perfectly  adapting  the 
revolution  of  the  wheel  to  the  force  of  the 
spring.  The  principle  of  this  wheel  will 
be  seen  in  the  compound  bars. 


Fig.  63. 
The  balance-wheel, 


SKETCH   OF   THE    LIFE  OF  WIL- 
LIAM OF  WAYNFLETE. 

The  career  of  a  good  man  in  troubled 
times,  is  to  contemplate,  as  an  oasis  in  a 
bvirning  desert,  or  a  bright  sungleam  in 
the  midst  of  a  tempest ;  when  all  around 
is  disturbed,  there  is  serenity  with  him ; 
when  all  else  savours  of  this  world,  his 
life  seems  to  open  a  glimpse  of  Heaven. 
Such  was  the  course  of  William  Wayn- 
flete,  Bishop  of  Winchester,  and  for  a  few 
years  Lord  Chancellor  of  England.  His 
lot  was  cast  in  days  as  evil  as  England 
ever  saw  ;  war  devastated  the  land,  and  as 
each  party  had  the  ascendancy,  the  friends 
of  the  other  became  a  prey  to  the  sword  ; 
yet  his  way  was  that  of  peace,  and  he  left 
behind  him  lasting  testimonies  to  his 
exertions  for  the  benefit  of  his  country- 
men. 

The  date  of  his  birth  and  place  of  his 
education  cannot  be  ascertained  with 
certainty ;  it  seems  probable  that  he 
studied  at  New  College,  Oxford.  He 
was  undoubtedly  of  gentle  birth,  and 
when  he  received  clerical  ordination,  he 
followed  a  custom  prescribed  at  the  time, 
of  changing  his  patronymic  (which  was 
Barbor,  or  Patten),  for  a  name  taken 
from  the  place  of  his  birth,  Waynflete,  in 
Lincolnshire.  It  may  be  amusing  to  some 
of  our  young  readers,  who  have  a  mourn- 
ful memory  of  the  difficulties  of  the  spell- 
ing-book, to  know  that  the  orthography  of 
this  name  is,  in  documents  of  that  period, 
varied  in  no  less  than  seventeen  different 
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ways.  The  one  adopted  here  is  the  one 
used  by  t?ie  bishop  himself, — and  that, 
his  first  recorded  act,  is  the  persuading 
Leilont,  the  author  of  a  new  Latin 
Grammar,  to  publish  it.  This  was  the 
first  grammar  taught  at  Eton. 

He  was  ordained  deacon  in  1420,  by 
Fleming,  Bishop  of  Lincoln ;  and  pres- 
byter, six  years  later.  In  the  following 
year  he  was  appointed  Master  of  Win- 
chester Grammar  School,  which  had  been 
founded  by  the  late  Bishop  William  of 
Wykeham.  The  position  was  even  then  one 
of  some  eminence  ;  but  let  those  who  have 
seen  the  well-furnished  houses  and  tables, 
the  carriages,  servants,  and  conveniences 
of  life,  now  possessed  by  the  master  of  a 
public  school,  cast  their  eyes  back  a  few 
centuries,  and  picture  to  themselves  the 
learned  master  of  the  fifteenth  century, 
allowed  twelve  pence  a-week  for  com- 
mons, when  wheat  was  cheap,  and  not 
more  than  fourteen  pence  in  the  dearest 
times  ;  also,  every  Christmas,  about  eight 
yards  of  cloth,  about  Is.  9d.  per  yard,  not 
wliite,  black,  russet,  or  green,  which  he 
was  to  have  made  into  a  decent  gown, 
reaching  to  his  heels ;  3s.  4d.  for  a  fur 
trimming  to  the  gown;  and  £]0  per 
annum  for  teaching.  Such  was  the  pro- 
vision for  William  Waynflete,  and  with  it 
he  performed  his  duties  so  well  as  to 
attract  the  notice  of  Cardinal  Beaufort, 
Wykeham's  successor  in  the  see  of 
Winchester,  great  uncle  to  Henry  VI. 
By  this  "proud  prelate,"  he  was  pre- 
sented to  the  Mastership  and  Chantry  of 
the  Hospital  for  Lepers,  dedicated  to  St. 
Mary  Magdalen,  within  a  mile  of  Win- 
chester ;  and  by  him  and  Bekyngton  (an 
early  friend  of  Waynflete),  he  was  named 
to  the  king,  whose  thoughts  were  turned 
towards  the  foundation  of  Eton  School 
and  College.  After  a  personal  examina- 
tion of  Winchester  College  in  1440, 
Henry  resolved  to  transplant  him  to  Eton, 
and  thither  he  removed  in  1442,  before 
the  buildings  were  completed.  After  exer- 
cising the  office  of  master  for  three  years, 
he  was  elevated  to  the  provostship,  and 
on  the  death  of  Cardinal  Beaufort,  named 
as  his  successor.  The  king  had  anx- 
iously desired  that  he  might  be  appointed 
to  the  see  ;  was  present  at  his  inthroniza- 
tion,  and  often  was  with  him  during  the 
next  five  years,  giving  the  fullest  testi- 


mony to  the  estimation  in  which  he  held 
him  by  appointing  him  executor  of  the 
testamentary  provisions  which  he  made  to 
insure  the  completion  of  the  colleges  he 
had  founded  (Eton  and  King's  College, 
Cambridge.) 

Humble  in  feeling,  and  moderate  in 
wants,  the  new  bishop  resolved  at  once 
that  the  surplus  of  his  revenue  should  be 
dedicated  to  the  advancement  of  religion 
and  learning,  and  after  providing  for  the 
full  repair  of  all  buildings  belonging  to 
hixn  in  the  diocese,  he  proceeded  to  found 
the  Hall  and  College  of  St.  Mary 
Magdalen,  in  Oxford.  The  grant  for  this 
purpose  was  obtained  within  a  year  of  his 
elevation  to  the  bishopric  ;  and  the 
attention  which  he  bestowed  on  all  the 
details  of  arrangement  and  management, 
providing  at  once  for  the  comfort  and 
good  order  of  the  inmates,  are  deserving 
of  great  admiration,  when  we  consider  the 
various  calls  which  divided  his  thoughts, 
time,  and  feelings. 

For  now  the  storm  of  civil  war  threat- 
ened to  burst  over  the  miserable  country, 
and  Waynflete,  the  firm  friend  of  King 
Henry,  was  called  to  his  councils,  and 
even  obliged  on  one  or  two  occasions  to 
depute  a  visitor  in  h  s  diocese,  owing  to 
the  great  and  pressing  affairs  concerning 
the  king  and  realm  which  prevented  his 
personal  attendance. 

It  was  in  mediation  that  his  offices  were 
most  frequently  engaged  ;  the  rebellion  of 
Cade  was  put  an  end  to,  chiefly  by  his 
wise  and  moderate  advice.  When  Cade 
had  been  driven  from  the  City,  he  was 
summoned  to  a  council,  by  night,  in  the 
Tower,  where  Archbishop  Stafford,  the 
Lord  Chancellor,  had  taken  refuge.  He 
was  of  0})inion  that  they  might  win  over, 
by  hopes  of  pardon,  those  whom  they 
could  not  subdue  by  force  of  arms.  In 
the  morning  the  two  prelates  crossed  the 
water,  and  in  the  church  of  St.  Margaret 
held  a  conference  with  Cade  and  his  prin- 
cipal officers,  and  a  pardon  under  the 
great  seal  proved  so  welcome,  that  disper- 
sion began  the  same  night.  The  prelates 
met  the  king  at  Canterbury  with  the  good 
tidings,  but  peace  was  not  yet  to  return ; 
the  enmity  of  the  Yorkists  was  excited  at 
this  time  against  Waynflete,  as  appears 
from  a  public  act  performeof  by  him  the 
following  year,   1451,  in  the  presence  of 
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two  bishops  and  other  witnesses,  to  make 
declaration  that  he  had  obtained  the  see 
canonically,  and  was  ready  to  obey  the 
laws;  and  the  following  day  he  named 
a  committee  of  nineteen  persons  to 
manage  any  affair,  in  which  he,  or  the  see 
should  be  attacked. 

In  the  same  year  we  find  him  engaged 
as  a  Christian  bishop  should  be,  ordering 
public  prayers  that  the  evils  of  war  might 
be  averted.  But  in  the  month  of  Novem- 
ber, the  deadly  preparations  were  com- 
pleted ;  the  Duke  of  York  encamped  near 
Dartford,  and  the  king  at  Blackheath. 
The  two  armies  were  arrayed  for  battle, 
but  instead  of  advancing  to  attack,  the 
Bishops  of  Winchester  and  Ely,  with  two 
lay  lords,  issued  from  the  ranks  to  try 
the  effect  of  mediation,  and  so  successful 
were  their  eflbrts,  that  the  Duke  of  York 
renewed  his  allegiance,  and,  for  a  short 
period,  peace  was  restored.  The  birth  of 
the  unfortunate  Prince  Edward,  and  the 
illness  of  the  king,  perhaps  hastened  the 
designs  of  the  Yorkist  party;  by  the  for- 
mer they  thought  their  own  claims  thrown 
into  the  background,  and  the  latter  facili- 
tated the  assumption  of  power.  While 
the  Duke  of  York  acted  as  the  king's 
Lieutenant,  Waynflete  subscribed  several 
acts  of  the  council,  but  when  the  parties 
divided,  he  remained  true  to  his  allegiance- 

In  1156,  the  court  was  held  in  the  Priory, 
at  Coventry,  and  there,  in  the  presence  of  the 
king,  the  Duke  of  York,  and  many  lords, 
spiritual  and  temporal,  Waynflete  received 
the  chancellor's  seals, — two  large  ones  of 
gold,  and  one  of  silver;  he  signalised  his 
accession  to  office  by  setting  the  silver 
one  to  a  pardon,  and  then  closed  them  all 
in  a  bag  with  his  own  signet.  During 
the  four  years  he  was  chancellor,  wars, 
and  rumours  of  wars,  went  through  the 
land  ;  yet  we  hear  of  him  retiring  witli  the 
monarch  who  honoured  him  with  friend- 
ship, to  offer  up  prayers  for  the  common 
weal.  Some  consolation  in  present  evil 
may  also  have  been  derived  from  the 
progress  of  their  foundations,  intended  as 
the  abodes  of  peace  and  virtue.  Several 
grants  and  additions  to  both  colleges  are 
dated  at  this  period. 

Waynflete  had  been  invested  with  his 
high  dignity  in  a  consecrated  Priory ;  he 
resigned  it  in  the  tented  field  : — "  On 
Monday,  7th  July,  about  five  in  the  after- 


noon, 
king. 


he  delivered  the  silver  seal  to  the 
in  his  tent,  then  standing  in  Har- 
dinstonfield,  near  the  Abbey  de  la  Pre, 
by  the  town  of  Northampton,  in  the  pre- 
sence of  the  Bishops  of  Hereford  and  of 
Durham,  keeper  of  the  Privy  Seal,  and  of 
Master  Thomas  Marning,  the  king's 
secretary,  and  two  esquires ;  and,  then, 
by  royal  command,  it  was  placed  in  a 
certain  chest  in  the  tent,  of  which  he  im- 
mediately delivered  the  keys  to  the  king." 
His  resignation  at  this  time  exposed  him  to 
some  suspicion  of  disloyalty,  but  not  in 
the  mind  of  the  king,  who  retained  towards 
him  the  warmest  feelings  to  the  last. 

Bishop  Longland  relates  that  he  was  in. 
great  "  indignation  with  Prince  Edward, 
and  fled  for  fear  of  him  into  secret  cor- 
ners, but,  at  last,  was  restored  to  his  goods 
and  the  king's  favour."  An  attack  was 
made  on  his  character  when  Edward  IV. 
was  established  in  power,  which  was  tried, 
but  it  signally  failed,  and  in  1466,  a  deed 
in  his  favour  was  executed,  the  king 
specifying  that  he  had  regard  to  his 
"  manifest  good  deserts."  He  was  among 
the  lords  spiritual  who  swore  fealty  to  the 
infant  Prince,  afterwards  Edward  V.,  and 
as  prelate  of  the  Order  of  the  Garter,  per- 
formed the  service  at  a  solemn  installa- 
tion in  1476.  During  all  these  years  he 
was  employed  also  in  watching  over  his 
favourite  institution  at  Oxford  (it  was  not 
until  1480  that  the  first  President,  D.  R. 
Mayhew,  was  appointed),  and  in  establish- 
ing a  Grammar  School  at  Waynflete,  the 
place  of  his  birth.  In  the  same  year 
as  his  usurpation  of  the  crown,  Richard 
III.  came  to  Oxford,  and  visited  Magda- 
len College,  the  founder  being  present. 
During  the  prevalence  of  the  plague  in 
1483,  he  provided  a  place  for  the  retire- 
ment of  the  scholars  as  a  security  from 
the  pestilence.  His  life  was  prolonged  till 
he  saw  the  College  .^produce  good  and 
eminent  scholars,  and  till  he  saw  the  res- 
toration of  the  Lancastrian  branch  of  the 
royal  family,  in  the  person  of  Henry 
VII.,  but  not  to  witness  the  union 
between  that  king  and  Elizabeth  of  York. 
He  prepared  for  his  departure  out  of  this 
life  with  the  calmness  which  became  a 
Christian,  and  expired  at  his  house  at 
Southampton,  after  a  long  delay,  on  the 
11th  of  August,  1486. 

His  deeds  require  no  comment. 
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May,  sweet  May  !  agaiu  is  come, 

May  that  frees  the  land  from  gloom ; 

Children,  children,  up,  and  see 

All  her  stores  of  jollity  ! 

On  the  laughing  hedgerow's  side 

She  hath  spread  her  treasures  wide  ; 

She  is  in  the  greenwood  shade, 

Where  the  uiglitingale  hath  made 

Every  branch  and  every  tree 

Ring  with  her  sweet  melody  : 

Hill  and  dale  are  May's  own  treasures ; 

Youths  rejoice  !  In  sportive  measures, 

Sing  ye,  join  the  chorus  gay, 
Hail  this  merry,  merry  May! 
T.  RoscoE. 

'Tis  morning,  a  bright  and  joyous  one, 


and  floods  of  golden  light  are  p(?netrating 
the  woodland  dells,  where  fragrant 
flowers  are  bathed  in  dew,—- sweet  May 
dew  !  The  banks  of  the  gently  murmur- 
ing stream  that  winds  throngli  these 
flowery  meads,  afford  us  a  pleasant  seat 
from  whence  to  survey  the  beauteous 
scene  around.  The  bright  green  fields 
and  meadows  spangled  with  cowslips  and 
daisies,  contrast  with  the  lights  and  sha- 
dows on  the  streamlet's  bosom,  and  the 
snowy  hedges  of  white-thorn,  or  May,  which 
divide  us  from  the  dusty  road  ;   while 
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*'  In  the  lone  copse  or  shadow j-  dale, 
Wild  cluster'd  knots  of  hare-bells  blow. 
And  droops  the  lily  of  the  vale." 

Beneath  the  outstretched  umbrageous 
arms  of  yonder  group  of  trees,  a  choir  of 
feathered  songsters  welcome  Creation's 
smile  ;  while  above  us,  float  the  painted 
clouds, 

" ^hung  in  air 

To  greet  our  raptured  "view ; " 

and  from  behind  the  roof  of  the  humble 
cot  in  mid  distance, 

" — the  slim  ash  and  massy  sycamore, 
Blending  their  diverse  foliage  with  the  green 
Of  ivy,  flourishing  and  thick." 

Nature  appears  decked  in  her  gayest 
attire,  for  the  laburnum,  lilac,  and  honey- 
suckle are  blended  with  the  red  flowering 
May,  the  barberry,  and  the  rhododen- 
drons. The  air  is  laden  with  the  most 
exquisite  perfumes,  and  we  hear  the  song 
of 

*'  The  skylark  overhead  ;  the  speckled  thrush  " 
Who  now  has  taken  with  delight  his  seat 
Upon  the  slender  larch,  the  day  to  greet ; 
The  starling,  chattering  to  her  callow  young ; 
And  that  monotonous  lay,  which  seems  to  fleet 
lilke  echo  through  the  air,  the  cuckoo's  song, 
Is  heard  at  times  far  off  the  leafy  woods  among." 

May,  the  third  month  in  the  year  of 
Romulus,  was  the  fifth  in  that  of  Numa 
Pompilius,  a  position  in  the  calendar  it 
has  since  retained.  Romulus  assigned 
thirty-one  days  to  this  month,  Numa 
reduced  the  number  to  thirty,  and  Julius 
Caesar  restored  it  to  the  original  length, 
which  it  now  retains. 

There  is  a  doubt  about  the  origin  of  the 
name  of  this  month  ;  because,  although 
the  Romans  offered  sacrifices  to  Maia,* 
the  mother  of  Mercury,  upon  the  first  day 
of  this  month,  yet  it  appears  pretty  evi- 
dent that  the  name  was  fixed  long  before 
the  time  of  Romulus.  Somp  antiquaries 
assert  that  Romulus  named  the  month  in 
honour  of  his  senate,  who  were  distin- 
guished by  the  name  of  Majores,  or  the 
greater  counsel ;  but  this  account  has 
been  much  ridiculed  by  others.  One 
thing  appears  to  be  generally  admitted — 
that  the  ancients  considered  this  month 
iinder    the    protection    of,    and   therefore 

*  Mai  a,  the  brightest  of  the  Pleiades,  is  said 
by  mythologists  to  have  been  a  daughter  of 
Atlas,  the  supoorter  of  the  world,  and  Pleione, 
a  sea-nymph. 


dedicated  it  to,  Apollo ;  and  as  this  was 
the  period  wherein  they  made  several 
expiations,  marriage  was  forbidden  to  be 
celebrated  during  this  month. 

The  synonymes  of  the  month  are  as 
follows:  in  Latin,  Mains;  French,  Mai; 
Italian,  Maggio  ;  Portuguese,  Maio  ; 
Saxon,  Tri-milchi ;  and  ancient  Cornish, 
Me.  Verstegan  says  that  "  the  pleasant 
month  of  May  they  (the  Anglo-Saxons) 
termed  by  the  name  of  Tri-milchi,  or 
Trimilki,  because  in  that  moneth  they 
began  to  milke  their  kine  three  times  in 
the  day." 

Ancient  painters  represented  May  as  a 
young  man  with  a  beautiful  face,  clad  in 
green,  embroidered  with  various  bright 
flowers,  and  a  garland  of  white  and  damask 
roses  upon  his  head.  In  one  hand  he 
held  a  lute,  and  on  the  forefinger  of  the 
other  a  nightingale,  allegorical  of  the 
*'eve  song,"  of  this  bird,  which  is  first 
warbled  during  the  month.  The  sign  of 
Gemini,  the  Twins,  also  accompanied  him, 
alluding  to  the  sun  entering  that  sign  on 
the  20th  of  the  month. 

Poets  have  apostrophised  May  as  the 
harbinger  of  rural  joys  and  festivities. 
Thomson  has  written  in  her  praise  and 
Spenser  has  described  her  beauties  in  his 
quaint  style  ;  while  a  host  of  others  have 
welcomed  her  arrival  in  dignified  verse 
and  prose. 

There  is  not  a  day  in  the  year  that  is 
devoid  of  historic  interest,  and  May  has 
her  fair  share  of  the  number,  of  which 
the  following  are  the  most  worthy  of 
mention. 

The  First  Day,  commonly  called 
May  Day,  is  a  very  remarkable  one  in 
our  calendar,  and  therefore  we  shall 
devote  a  greater  space  to  its  considera- 
tion than  to  the  less  important  days  of  the 
month. 

It  is  dedicated  to  St.  PhiUp  and  St. 
James  the  Less.  St.  Philip  was  born  at 
Bethsaida,  near  Tiberias,  and  is  supposed 
I  to  have  been  the  first  of  our  Saviour's 
disciples  and  an  apostle ;  he  died  at 
Hierapolis,  in  Phrygia.  St.  James  the 
Less,  who  was  also  called  James  the 
Just,  and  by  the  apostle  Paul,  James, 
the  Lord's  brother,  because  he  was  the 
son  of  Joseph,  as  is  supposed  by  a  for- 
mer wife,  afterwards  the  husband  of  the 
Virgin  Mary,  underwent  martyrdom  in  a 
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tumuJt  in  the  Temple,  about  the  year 
sixty- two. 

Ill    former  times  the  village  lads    and 
lassies,  left  their  homes  at  break  of  day, 

"  On  a  May-day  morning  to  fetch,  in  May." 

These  good  old  times  have  long  since 
passed  away,  and  are  now  only  honoured 
in  the  remembrance,  not  the  observance. 
Although  hoary  Time  has  seldom  patted 
our  head  with  his  whitened  hand,  yet  we 
have  not  forgotten  the  days  when  we 

-rose  up  early,  to  observe 


The  rite  of  May," 

and  joined  in  all  the  festivities  of  the 
month,  not  omitting  the  May  eve  song, 
which  was  greeted  by  those  who  could 
not  join  our  choir,  with  loud  and  boister- 
ous huzzas,  and  washed  down  with  good, 
home-made  cowslip  wine,  mature,  and 
nearly  as  bright  as  the  damsels'  eyes  that 
contested  for  the  honour  of  May  Queen 
on  the  morrow.  We  almost  wish  that 
the  past  days  were  to  be  recalled,  or  at 
least  that  we  could  again  join  in  the  fol- 
lowing characteristic  song  of  the  youths 
who  went  forth  on  the  "  May  morning:" 

THE  MAYKE'S  call. 

Come,  lads,  with  your  bills. 

To  the  wood,  we'll  away. 
We'll  gather  the  boughs. 

And  we'll  celebrate  May. 
We'll  bring  our  load  home, 

As  we've  oft  done  before. 
And  leave  a  greeu  bough. 
At  each  good  master's       ^ 

good  neighbour's  |-  dooi". 
pretty  maid's        ) 
To-morrow  when  work's  done, 

I  hold  it  no  wrong. 
If  we  go  round  in  ribands. 

And  sing  them  a  song. 
Come  lads,  bring  your  bills. 

To  the  wood  we'll  away. 
We'll  gather  the  boughs. 

And  we'll  celebrate  May. 

After  the  May  was  gathered,  we  bore 
it  home  in  triumph,  with  dancing,  piping, 
and  singing  the  characteristic  song, 

'  May,  that  is  now  in  its  bloom, 
All  so  fragrant  and  so  fair, 
When  autTunn  and  when  winter  come, 
Shall  its  useful  berries  bear." 

Then  we  had  the  May-pole,  painted  with 
various  colours,  dressed  with  garlands 
and  streamers,  and  surmounted  by  a 
large  crown ;  and  well  do  we  remember 
the   village   Mdler,    seated  upon  a  cask, 


and  scraping  away  vigorously  for  the 
lads  and  lasses  to  skip  around  the  May- 
pole. There  were  a  goodly  number  of 
them, 

"  The  young  ones  footing  it  away  ; 
The  aged  cheering  their  old  souls 
With  recollections  and  their  bowls." 

Those  were  merry  days,  long  since  fled 
and  almost  forgotten. 

Everyone  knows  the  sports  of  the 
chimney-sweepers  upon  the  first  of  May, 
and  the  two  following  days ;  but  very  few 
are  aware  that  Jack-o'-the-Green  origin- 
1  ally  consisted  of  a  man  dressed  out  with 
flowers  and  ribbons,  with  a  long  walking- 
stick,  having  a  wreath  of  flowers  twisted 
around  it.  This  strange  character  danced 
away  at  the  festivities,  whisking  his  stick 
about  his  head,  and  keeping  up  the  spirit 
of  the  games  ;  but  now  the  man  is  hidden 
under  a  huge  mass  of  green  leaves  affixed 
to  a  light  framework  and  surmounted  by 
a  floral  crown. 

Gradually  all  our  old  customs  are 
becoming-  obsolete.  Time  was  when 
''bluff' King  Hal"  and  his  queen,  joined 
in  the  May-day  games  ;  but  now.  Lady 
May,  Lady  Flora,  the  morris- dancers, 
the  milk-maids'  dance,  and  hobby-horses, 
are  only  known  by  report;  they  have 
given  way  to  the  chimney-sweepers  with 
clown  and  pantaloon. 

The  May-day  festivities  are  said  to 
have  originated  with  the  Romans,  who 
worshipped  Flora,  and  celebrated  her 
festivals  by  rejoicings  and  offerings  of 
spring  flowers,  and  the  branches  of  trees 
)  in  bloom. 

The  first  of  May,  in  the  Irish  language, 
is  called  La  Beat  tine,  or  the  day  of  Beal's 
:  (Baal's)  fire,  which  leads  us  to  conclude 
that  Baal  was  formerly  worshipped  in 
Ireland.  A  correspondent  of  "  Notes  and 
Queries"  writes  thus  respecting  the  first 
of  May  in  Scotland :— "  The  late  Lady 
Baird,  of  Fern  tower,  in  Perthshire,  told 
me  that,  every  year  at  Beltane  (or  the 
1st  of  May),  a  number  of  men  and  women 
assembled  at  an  ancient  druidical  circle 
of  stones  on  her  property,  near  Crieff". 
They  light  a  fire  in  the  centre ;  each 
person  puts  a  bit  of  oatcake  into  a 
shepherd's  bonnet  ;  they  all  sit  down 
and  diaw  blindfold  a  piece  of  cake  from 
the  bonnet.  One  piece  has  been  pre- 
viously blackened,  and  whoever  gets  that 
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piece  has  to  jump  through  the  fire  in 
the  centre  of  the  circle  and  to  pay  a 
forfeit.  This  is,  in  fact,  a  part  of  the 
ancient  worship  of  Baal,  and  the  person 
on  whom  the  lot  fell  was  formerly  burnt 
as  a  sacrifice :  now,  the  passing  through 
tlie  fire  represents  tliat,  and  the  payment 
of  the  forfeit  redeems  the  victim." 

This  year  Rogation  Sunday  falls  upon 
May-day.  It  takes  its  name  from  the 
Latin  Rogare,  to  beseech  or  ask  :  because 
Mammerties,  Bishop  of  Vienna,  appointed 
the  tliree  following  days  for  the  offering 
of  supplications  with  fasting,  to  be  offered 
np  to  avert  the  calamities  that  had 
befallen  his  diocese.  This  was  done  in 
the  year  469,  and  confirmed  by  the  first 
Council  of  Orleans. 

In  1700,  died  John  Dryden,  tlie  emi- 
nent poet  and  translator  of  Virgil,  Juvenal, 
and  Persius. 

In  1851,  Her  Most  Gracious  Majesty 
opened  the  Great  Exhibition  of  all  Nations 
in  Hyde  Park,  London,  in  state. 

The  Second  Day,  dedicated  to  St. 
Atlianasius,  Patriarch  of  Alexandria,  who 
died  A.  D.  373.  He  is  celebrated  for  his 
opposition  to  the  Arians,  and  from  his 
name  having  been  affixed  to  the  creed 
which  contains  his  doctrines,  and  which 
was  compiled  in  Latin  in  the  fifth  cen- 
tury. 

In  1519,  Leonardo  da  Vinci  died  in 
the  arms  of  Francis  1.  at  Fontainebleau, 
aged  sixty-seven.  As  the  painter  of  the 
*'  Last  Supper,"  he  is  well  known,  and  he 
also  deserves  to  be  remembered  for  his 
excellent  work  on  painting,  "  Trattata 
della  Pittura." 

The  Third  Day. — The  Invention  of 
the  Cross. — This  is  the  anniversary  of 
the  alleged  discovery,  by  St.  Helena,  the 
mother  of  the  Emperor  Constantine  the 
Great,  of  the  cross  on  which  our  Saviour 
suffered.  As  there  were  three  crosses 
found,*  the  Empress  is  said  to  have  had 
some  difficulty  to  discover  which  was  the 
true  one,  until  a  sick  woman  being  placed 
upon  each,  was  healed  by  one,  which 
was,  therefore,  pronounced  to  be  the  one  j 
on  which  our  Saviour  suffered. 

In  1495,  Christopher  Columbus  dis- 
covered   the    island    of  Jamaica,    in    the 

*  For  a  description  of  the  place  where  the 
crosses  were  found,  see  "Family  Tutor,"  voLiii. 
p.  2?9. 


AVest  Indies,  which  was  taken  from  the 
Spainards  by  the  English  on  the  same 
day  in  1655. 

The  Fourth  Day. —  In  1471,  the 
battle  of  Tewkesbury,  Gloucestershire, 
was  fought,  and  a  victory  gained  by 
Edward  IV.  over  the  Lancastrians.  In 
1677,  died  Dr.  Isaac  Barrow,  the  eminent 
mathematician  and  divine,  aged  forty- 
seven. 

The  Fifth  Day,  this  year  is  Ascen- 
sion  Day,  or  Holy  Thursday,  which  is  the 
anniversary  of  Christ's  ascension,  for- 
merly celebrated  by  processions,  which 
were  abolished  at  the  Reformation.  The 
ministers  and  officers  of  the  various 
parishes,  with  those  who  please,  followed 
by  the  boys  of  the  parish  school  bearing 
peeled  willow  wands,  proceed  in  procession 
to  the  different  parish  boundaries,  which 
are  struck  with  the  white  wands,  and  this 
is  called  "beating  the  bounds." 

In  1821,  Napoleon  Bonaparte  died  at 
St.  Helena. 

The  Sixth  Day  is  dedicated  to  St. 
John  the  Evangelist,  who  is  said  to  have 
been  plunged  into  a  cauldron  of  boiling 
oil,  by  order  of  Domitian  ;  but  as  he  was 
not  harmed  he  was  permitted  to  live,  and 
was  afterwards  banished  to  the  desert  isle 
of  Patmos,  in  the  Archipelago,  where  he 
is  supposed  to  have  written  the  "Apoca- 
lypse "  or  book  of  "  Revelations." 

In  1757,  was  fought  the  celebrated 
battle  of  Prague. 

The  Seventh  Day. — b.  c.  399,  Socrates 
was  put  to  death  by  poison  at  Athens  ; 
and  in  1676,  Pietro  Giannone,  was  born 
at  Ischitella,  in  the  province  of  Capi- 
tanata.  He  is  known  as  the  author  ot 
works  upon  jurisprudence  and  history; 
he  died  at  Turin,  in  March,  1748,  at  the 
age  of  seventy-two,  after  twelve  years  ol 
imprisonment. 

The  Eighth  Day. — In  1794,  Antoine 
Laurent  Lavoisier,  the  celebrated  chemi- 
cal phiioso])her,  was  guillotined,  aged 
fifty-one  years,  leaving  a  widow,  who 
afterwards  married  the  celebrated  Count 
Rumford. 

The  Ninth  Day.— In  1805,  died 
Frederick  Schiller,  the  great  German 
dramatist  and  poet;  and  in  1849,  Sir 
Robert  Wilson  died,  at  seventy-two. 

The  Tenth  Day. — In  1727,  was  born 
at  Paris,  Anne  Robert  Jacques  Turgot,  a 
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celebrated  statesman  in  the  time  of  Louis 
XV.,  and  author  of  various  works  on 
les;islation  and  other  subjects. 

The  Eleventh  Day.— Tn  1778,  Wil- 
liam Pitt,  Earl  of  Chatham,  died,  in  his 
seventieth  year;  and  in  1780,  Richard 
Wilson,  the  eminent  English  landscape 
painter,  died  in  want,  at  the  age  of  sixty- 
eight. 

The  Twelfth  Day. — In  1641,  the 
Earl  of  Strafford,  prime  minister  during 
part  of  the  reign  of  Charles  I.  was  be- 
headed; and  in  1791,  died  Francis  Grose, 
an  eminent  antiquarian,  author  of  "  The 
Antiquities  of  England  and  Wales,  Scot- 
land and  Ireland." 

The  Thirteenth  Day,  or  Old  May 
day. — In  1832,  Baron  Georges  Cuvier, 
the  celebrated  naturalist  and  geologist, 
died,  aged  sixty- three. 

The  Fourteenth  Day. — In  1686,  was 
born,  G.  D.  Fahrenheit,  whose  name  is  so 
intimately  connected  with  the  history  of 
thermometers ;  and  in  1820,  died  Henry 
Grattan,  the  eminent  Irish  orator  and 
statesman. 

The  Fifteenth  Day  this  year,  is 
Wliit  Sunday. — It  is  named  Whit  or  White 
Sunday,  because  on  this  day  the  catechu- 
mens appeared  in  the  ancient  church  in 
white  garments,  and  Whitsuntide  is  most 
probably  a  contraction  from  White  Sun- 
day tide  or  time.  The  festival  of  Whit- 
suntide, or  the  Day  of  Pentecost,  was 
established  to  commemorate  the  miracu- 
lous descent  of  the  Holy  Ghost  on  the 
Apostles.  Antiquarians  do  not  altogether 
agree  respecting  the  etymology  of  the 
name  of  Whitsuntide,  but  as  our  space 
may  be  more  profitably  occupied  than  in 
recording  their  controversies,  we  shall 
consider  other  matters  in  preference. 

In  1664,  Cardinal  Giulio  Alberoni  vvas 
born  in  the  state  of  Piacenza-  He  was 
an  intriguing  and  ambitious  man,  who 
rose  to  power  suddenly,  and  fell  as  quickly 
into  disgrace. 

The  Sixteenth  Day. — In  1623,  was 
born  Sir  William  Petty,  the  eminent 
political  economist. 

The  Seventeenth  Day. — In  1737, 
the  RadcliiFe  Library,  at  Oxford,  was 
founded;  and  in  1749,  was  born  Dr. 
Edward  Jenner,  at  Berkeley,  in  Glouces- 
tershire. He  introduced  vaccination  as  a 
preservative  from  small  pox,  and  on  the 


14th  of  May,  1796  ;  a  boy  eight  years  of 
age,  was  first  vaccinated  with  the  matter 
taken  from  the  hands  of  a  milkmaid. 

The  Eighteenth  Day. — In  1692,  died 
Elias  Ashmole,  an  eminent  antiquary  and 
herald,  who  founded  the  Ashmolean 
Museum  at  Oxford,  in  1682.  He  was  in 
the  seventy- sixth  year  of  his  age,  at  the 
time  he  died. 

The  Nineteenth  Day  is  dedicated  to 
St.  Dunstan,  who  was  born  at  Glastonbur}', 
in  Somersetshire,  a.  d.  925,  and  died  upon 
this  day  in  988.  He  was  appointed 
Abbot  of  Glastonbury,  then  Bishop  of 
Worcester,  and  afterwards  of  London,  and 
finally  Archbishop  of  Canterbury.  He 
introduced  the  Benedictine  monks  into 
England. 

In  1536,  Ann  Boleyn,  second  wife  of 
Henry  VII L,  was  beheaded  ;  and  in  1795, 
died  James  Boswell,  the  author  of  a 
"Life  of  Johnson,"  "Journal  of  the 
Tour  to  the  Hebrides,"  and  other  works. 

The  Twentieth  Day. — In  1471,  vvas 
born  at  Niiremberg,  Albrecht  or  Albert 
Diirer,  a  celebrated  painter  and  engraver; 
and  in  1506,  died  at  Valladolid,  in  Spain, 
Christopher  Columbus,  well  known  as  the 
discoverer  of  the  New  World. 

The  Twenty-First  Day. — In  1790, 
died  Dr.  Thomas  AYarton,  the  poet, 
author  of  the  "  Progress  of  Discontent," 
and  "  the  History  of  English  Poetry." 

The  Twenty-second  Day,  this  year 
is  Trinity  Sunday,  which  is  the  day  set 
apart  for  the  celebration  of  the  festival 
held  in  honour  of  the  Holy  Trinity,  and 
enjoined  in  tl:e  Council  of  Aries,  1260. 

In  1688,  was  born  Alexander  Pope,  the 
poet,  a\ithor  of  the  "  Dunciad, "  the 
"  Iliad,"  and  other  works. 

The  Twenty-third  Day. — In  1543, 
died  Nicolaus  Copernicus,  the  illustrious 
astronomer. 

The  Twenty-fourth  Day. — In  1707, 
was  born  Carl  von  Linne  or  Linnaeus,  the 
celebrated  Swedish  naturalist ;  and  in 
1819,  was  born  Her  IMost  Gracious 
Majesty  Queen  Victoria. 

The  Twenty- fifth  Day. — In  1805, 
died  Archdeacon  Paley,  in  his  sixty- 
second  year.  He  is  well  known  as  a 
learned  divine,  and  the  author  of  seve- 
ral works,  particularly  his  "  Natural 
Theology,"  and  "  Horae  Paulinoe." 

The  Twenty-sixth  Day,  is  dedicated 
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to  St.  Augustine,  a  monk  sent  to  England 
by  Pope  Gregory  the  Great,  to  convert 
the  Saxons.  He  accomplished  his  mis- 
sion satisfactorily,  for  he  converted  King 
Ethelbert,  who  appointed  him  Archbishop 
of  Canterbury,  which  he  held  until  his 
death  in  610. 

In  1703,  died  Samuel  Pepys,  secretary 
to  the  Admiralty  in  the  reigns  of  King 
Charles  II.  and  King  James  II. 

The  Twenty-seventh  Day. — In  735, 
died  the  Venerable  Bede,  a  man  of  great 
piety  and  learning;  and  in  1564,  died 
John  Calvin,  the  celebrated  reformer,  in 
the  fifty-fifth  year  of  his  age. 

The  Twenty-eighth  Day. — In  1546, 
Cardinal  Beaton,  primate  of  Scotland,  was 
assassinated  in  the  castle  of  St.  Andrew's, 
by  a  man  named  James  Melvil. 

The  Twenty-ninth  Day,  is  com- 
monly called  the  Restoration  Day,  because 
in  1660,  Charles  II.  was  brought  back  to 
England,  and  restored  to  ihe  throne  of 
his  ancestors.  In  some  parts  of  England 
people  wear  oak-leaves  and  oak-apples 
(gilt)  in  their  hats,  in  commemoration  of 
the  concealment  of  Charles  in  an  oak- 
tree,  after  his  defeat  by  Cromwell,  at  the 
battle  of  Worcester,  September  3,  1651. 

The  Thirtieth  Day. — In  1431,  Joan 
of  Arc,  "  the  Maid  of  Orleans,"  was  burnt 
in  the  market-place  at  Rouen  ;  in  1640, 
died  Peter  Paul  Rubens,  the  celebrated 
Flemish  painter,  whose  "  Descent  from 
the  Cross,"  at  Antwerp,  is  so  justly 
admired;  in  1778,  died  FrauQois  Marie 
Arouet  de  Voltaire,  so  celebrated  for  his 
wit,  satire,  and  sarcasm;  and  in  1829,  died 
at  Geneva,  Sir  Humplirey  Davy,  the 
illustrious  philosopher  and  chemist,  in 
the  fifty-first  year  of  his  age. 

The  Thirty-first  Day. — In  1847, 
died  Dr.  Thomas  Chalmers,  aged  sixty- 
seven.  He  was  well  known  as  a  divine,  and 
for  his  extensive  learning. 


Superficial  Knowledge. — The  cha- 
racter of  the  scholars  of  the  present  age 
will  not  be  much  injured  or  misrepresented 
by  saying  that  they  seem  to  be  superficially 
acquainted  with  a  multitude  of  subjects, 
but  to  go  to  the  bottom  of  very  few.  This 
appears  in  criticism  and  polite  learning, 
as  well  as  in  the  abstruser  sciences  ;  by 
the  diffusion  of  knowledge  its  depth  is 
abated. 


IMPORTANCE  OF  THE  CORRECT 
USE  OF  TERMS. 

Felicity,   in  its  proper    sense,  is  but 
another  word  for  fortunateness,  or  happi- 
ness ;   and  I  can  see  no  advantage  in  the 
improper  use  of  words,  when  proper  terms 
are    to    be   found,    but,    on  the   contrary, 
much    mischief.       For,    by   familiarizing 
the  mind  to  equivocal  expressions,  that  is, 
j  such    as   may   be    taken   in  two    or  more 
different  meanings,  we  introduce  confusion 
of  thought,  and  furnish   the   sophist  with 
his    best    and    handiest   tools.      For   the 
juggle  of  sophistry  consists,  for  the  greater 
part,  in  using  a  word   in   one  sense  in  the 
premise,  and  in  another  sense  in  the  con- 
clusion.     We  should   accustom  ourselves 
to  thinii  and  reason  in    precise  and  stead- 
fast  terms,    even    when    custom,    or    the 
deficiency   or  the   corruption   of  the  lan- 
guage, wiU  not  permit  the  same  strictness 
in    speaking.      The   mathematician    finds 
this    so    necessary    to    the    truths    which 
he  is  seeking,  that  his  science  begins  with, 
and   is    founded  on,  the   definition  of  his 
terms.      The    botanist,   the    chemist,    the 
anatomist,   &c.,   feel    and  submit   to   this 
necessity  at  all  costs,  even  at  the  risk  of 
exposing    their    several   pursuits   to    the 
ridicule  of  the  many,   by   technical  terms, 
hard  to  be  remembered,  and  alike  quarrel- 
some to  the  ear  and  the  tongue.     In  the 
business  of  moral  and  religious  reflection, 
in   the   acquisition    of  clear   and    distinct 
conceptions  of  our  duties,  and  of  the  rela- 
tions in    which    w'e    stand    to    God,    our 
neighbour,  and  ourselves,   no  such  diffi- 
culties  occur.     At    the   utmost,    we  have 
only  to  rescue  words,  already  existing  and 
familiar,  from  the  false  or  vague  meanings 
imposed   on   them   by  carelessness,   or  by 
the   clipping    and  debasing   misusage    of 
the  market.     And  surely  happiness,  duty, 
faith,    truth,    and     final  blessedness,    are 
matters  of  deeper   and  dearer  interest  for 
all  men  than  circles   to   the  geometrician, 
or  the  characters  of  plants  to  the  botanist, 
or  the  affinities  and  combining  principle  of 
the   elements  of  bodies  to  the  chemist,  or 
even  than  of  the  mechanism  of  the  perish- 
able tabernacle  of  the  soul  can  be  to  the 
anatomist.      Among  the  aids  to  reflection, 
place    the    following    maxim   prominent  : 
Let  distinctness  in  expression  advance  side 
by  side  with  distinction  in  thought. 
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THE    PENDULUM. — {continued.) 

The  length  of  the  seconds'  pendulum  being  always  invariable  at   the  same  nlace— 

for  gravity  IS  always  invariable— may  be  used  as  a  standard  of  measure.     Thus    the 

English  inch  is  of  such  a  length  that  39-13939  inches  are  equal  ti  the 

ength   of  a  pendulum   vibrating  seconds.      From   these   measures   of 

length,  measures  of  capacity  might  be  derived  by  taking  their  cubes 

and  measures  oi  surface  by  taking  their  squares  ' 

h  K  ^  r"r''^-;"'  ."'-^^  ^^"\  '>  "'"^'^  ^^  oscillation  considerably 
beyond  the  limits  of  its  actual  dimensions,  and  a  pendulum  onlv  one 
foot  in  length  may  be  made  to  oscillate  as  slowy  as  another  12  feet'lono- 
Suppose  a  rod  of  iron,  «  6,  to  be  loaded  at  both  ends,  and  suspende^d 
at  c,  so  that  It  might  vibrate  freely,  it  is  manifest  that  tlioucrh  the  arc 
described  m  each  vibration  would  be  limited  by  the  length  "measured 
trom  the  point  of  suspension,  the  velocity  of  the  ball,  b,  would  be 
checked  by  the  counter-weight  of  the  ball,  a,  and  the  latter  being  move- 

mIZ    ^« '     '  ^i^^'^^r  f /'^^^'^i«"  ""gJ^t  be  regulated  at  pleasure."- 
MoffaU  s     Boifs  Book  of  Science,  p.  54." 

The  metronome  figured  at  page  170,  is  an  example  of  this   kind  of 


Fie?.  140. 


pendulum. — W.  T.  K.] 


CHAPTER  XXVI. 

OF    PERCUSSION. 

Of  Impact,  Central,   Eccentric,  Direct,  Oblique.-Inelastic  and  Elastic  Bodies -Laws  of 

dirlct!''obHque^'''"''^*'''  "^'^  ''^'  ^^^''  ^"  ^'""''^  ^^^^^^^'  ^^'^^^^-^^  central,  eccentric, 

Central  impact  takes  place  when  the  bodies  in  collision  have  their  centre  of  eravitv 
moving  in  the  same  right  line.  gravity 

Eccentric  impact  is  when  the   directions  of  the  motion  of  the  centre  of  o-rpvUv  nf 
the  bodies  m  collision  make  an  angle  with  one  another  ^        ^'  °^ 

fac?r:St  iin;\ng"es^    '""'""  ''  ''''  "°^^"^  '^^y  ^^  perpendicular  to  the  sur. 

Oblique  impact  is  when  the  direction  of  the  moving  body  makes   some  ande  other 
than  a  right  one  with  the  surface  on  which  it  impinges  ^ 

imiitin^rdTeT'  Th/rT'^'"  ^'^'\^  ^''^'^^'  °"'*^^  P^y^^^-l    -h^^^^ter   of   the 
Duftv  ?rP°nb^f     ;•  .  \f'T  '''^y  '^^^"'  ^^  ^'"^^^^ti^  o^  ^l^^tic.     Masses  of  clay  or 

putty  aie  i  lustrations  of  the  former  case,  balls  of  ivory  or  steel  of  the  latter. 

.ame  direcL'n  ^b  ""  '\°""'  '^^'^'''  ^^"'  '^^'  ^^  ^-«  i-^-tie  bodies  mive  in  the 

atTmomen ta  '  17^1?'^^"''''''''  '^'''  ""P^'^^'  ^^  ^^^^  '^  '^'  ^"-  of  their  sepa 
nPP      TK  •     '  ,^"V^   ;  '^^^'^^  "'''^"  ^"  opposite  directions,  it  is  equal  to  the  differ 

^he^^um'^o"  ma^^^^^^^^    '"^'^''^  ''  ^^-'^  ^^  ^-^^-^  ^^-^^  common  momentunfby 

VOL.    v.— NO.  LVIII.  U 
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When  a  hard  body  impinges  on  an  immovable  mass,  the  particles  of  which  can,  how- 
ever, recede,  so  as  to  admit  the  impinging  body,  the  depths   to  which  it  will  penetrate 
are  as  the  squares  of  its  velocity  multiplied  by  its  mass. 
"When  elastic  bodies  impinge  on  each  other,  there  is,  during  the  time  of  their  en- 
counter, a   change    of    figure.     Thus,    if    we   take  the 
instrument.  Fig.  141,   and,  having  painted   one   of   its 
ivory  balls,  a,  let  the  other  ball,  h,  touch   it  gently,  the 
latter  will  receive  on  its  surface  a  single  point  of  paint. 
Eut  if  we  raise  this  ball,  and  let  it  fall  from  a  consider- 
able distance   upon  the  other,  it  will  receive  a  circular 
mark  of  paint,  showing  that,  during  the  percussion,  the 
balls  lost  their  spherical  figure,  and,  instead  of  touching 
by  a  single  point,  they  touched  by  a  surface  of  consider- 
able   extent.       Their    instantaneous    recovery   of    the 
spherical  form,   like  the  facility  with  which  that  form 
was  lost,  is  due  to  their  elasti<city. 
^i^-  i*^'  Whatever  tends  to  impair  the  elasticity  of  such  balls, 

tends,  therefore,  to  change  the  phenomena  of  impact.  Thus,  if  we  make  a  cavity 
in  one  of  them,  and  fill  it  partially  with  lead,  the  balls,  after  percussion,  will  not 
recede  from  one  another  as  far  as  before. 

The  manner  in  which  elasticity  acts  in  these  cases  may  be  understood  by  consider- 
ing the  action  of  a  spiral  spring  between  the  two  balls,  the  length  of  it  coinciding 
with  the  direction  of  their  motion.  When  the  balls  fall  upon  its  extremities,  they 
give  rise  to  compression,  and  the  spring  continually  resists  them  at  each  successive 
instant.  Their  force,  which  was  greatest  at  the  moment  of  impact,  is  gradually  over- 
come by  the  resistance  of  the  spring,  and  finally  vanishes.  As  soon  as  their  velocity 
ceases,  the  spring  can  undergo  no  further  compression,  and  is  now  able  to  begin  to 
restore  itself  with  a  continually  increasing  force.  Finally,  it  communicates  to  the 
balls  the  same  velocity  with  which  they  originally  impinged  upon  it. 

When,  therefore,  a  pair  of  elastic,  spherical  balls  are  made  to  impinge  on  each  other, 
there  is  a  compression  of  their  particles  in  the  direction  in 
which  the  motion  is  taking  place,  so  that  the  diameters,  a  h, 
a  b,  Fig.  142,  are  less  than  before.  A  spheroidal  form  is, 
therefore,  the  necessary  result.  But  just  as  with  the  imaginary 
spring  in  the  foregoing  case,  so  with  the  compressed  particles 
in  this.  As  soon  as  the  motion  of  the  bodies  becomes  0,  the 
elastic  force  of  the  compressed  particles  gives  rise  to  move- 
ment in  the  opposite  direction. 

When  two  perfectly  elastic  bodies  come  in  collision,  the  Fig.  142. 

force  of  elasticity  is  equal  to  the  force  of  compression,  and  the  force  of  compression  is 
equal  to  the  force  of  the  shock. 

When  two  elastic  bodies  have  struck  each  other,  their  recession  will  be  with  the 
same  relative  velocity  with  which  they  fell  upon  each  other 

When  two  equal  elastic  bodies  move  toward  each  other  with  equal  velocities,  after 
percussion,  they  recede  from  each  other  with  the  same  velocity. 

When  of  two  equal  elastic  bodies,  one  is  in  motion  and  the  other  at  rest,  the  former, 
after  collision,  will  communicate  to  the  other  all  its  velocity,  and  remain  at  rest  itself. 
This  phenomenon,  and  indeed  much  that  is  here  said  in  relation  to  the  impact  of 
bodies,  is  well  shown  by  an  apparatus,  such  as  Fig.  141,  in  which  let  the  ball,  a,  be  at 
rest,  and  let  b  fall  on  it  from  any  height,  after  collision,  a  takes  the  whole  velocity  of 
b,  and  b  itself  remains  at  rest. 

When  of  two  equal  bodies,  moving  in  the  same  direction,  one  overtakes  the  other, 
they  exchange  velocities,  and  go  on  as  before. 

When  two  equal  bodies,  moving  with  different  velocities,  encounter  each  other,  they 
exchange,  and  recede  from  one  another  in  contrary  directions. 

If,  in  the  instrument,  Fig.  141,  instead  of  having  only  two  ivory-balls,  we  had  a 
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large  number  suspended,  so  as  to  touch  one  another,  it  would  be  found,  on  letting  the 
bal  at  one  extremity  impmge  on  the  others,  that  all  the  intermediate  ones  would  remain 
motionless,  and  the  one  at  the  farther  extremity  would  rebound 

[Fig.  143,  represents  a  bar  of  wood  supported  at  both  ends,  and  having  six  small 
_  balls  of  ivory  suspended  from  it,  a  b  c  d  ef,  by  silk  cords. 

If  we  remove  the  ball,  a,  and  allow  it  to  impinge  or  strike 
against  the  ball,  b,  the  whole  line  will  not  move  forwards 
but  will  appear  to  act  only  on  the  ball,/,  at  the  other  end 
ot  the  row,  causing  it  first  to  separate  from  the  rest  and 
to  be  moved  in  the  same  direction  as  the  ball  which  com- 
municated the  motion  ;  viz.,  from  the  position  of /to/'. 
The  ball,/',  will,  in  turn,  impinge  on  the  bal),  e,  and 

ri           iliiii  K  ^l^^f  .       ^^^^''^  ^°   ^®  separated  to  the  distance  of  a', 

^           f^aS  y  which  is  not  quite  so  great  as/'  from  its  original  position 

feae  6  »  ^    of/     If  we  use  any  number  of   balls,  the  same  thing 

Fig.  143.  !^^^^.^  P^a°6'  and  if  we  allow  two  balls  from  either  end  to 

n  J  .         .,  .        inipinge  upon  the  others,  we  shall  find  that  two  balls  are 

-T  T  io"         '^^'''''  '"'  ''  '''  "'"''''  "  ''  "'"''  "P'^^'^  '^  from  the  others! 
The  motion,  therefore  is  transmitted  through  the  entire  series  of  balls  •    and  it  is 
the  mutual  reaction  of  the  intermediate  ones  which  keeps  them  at  rest,  the  distant  one 
rebounding  because  there  is  nothing  against  which  it  can  react. 

When  an  elastic  ball  strikes  upon  an  immovable  elastic  plane,  it  will  recoil  with  ^he 
same  ve  ocity  with  which  it  advanced.  When  the  impact  is  per- 
pendicular, the  path  of   retrocession   is   the   same   as   that   of 

^tT^^-    7^".''  'K  ^*'  ^'^-  1^^'  ^^  "^^  P^th  of  the  advance, 
perpendicular  to  c  d,  the   elastic  plane,  the  recoil  or  retrocession 

\-^^  ^^r"""  ^^'^^  P^^^»  ^ut  in  the  opposite  direction,  b  a. 

When  the  path  of  the  striking  body  is  not  perpendicular,  but 
at  some  other  angle  to  the  elastic  plane 
the  recoil  will  be  under  the  same  angle, 
but  on  the  opposite  side  of  the  perpen- 
dicular. Thus,  if  n  ^•,  Fig.  145,  be  the  path 
of  the  striking  body,  m  m,  the  elastic  plane. 


a 


Fig,  145. 


i 

Fig.  144 
+1,^  .,-,4^1,    c<.  ,        "'.,";""  """^"-"'S  L>wuy,  m  m,  tne  elastic  plane. 

dtp.     To  the  former  of  these  the  name  "  angle  of  incidence  " 

IS  given,  to  the  latter  «  angle  of  reflexion."  ^"ciaence  ^ 

in  ^h»  ^n^i'''"  ^'''\"  '?  *'"  *^''»P'«  "«  Wli«<I  i"  many  cases  of  practice      Thus 
"etween'^tXhts"tnd  thT^'f   "l  "  ^4^  '''»'='^'  '"^^''   ^lowlyTy'maohTnery 
driven  into  tL^gCnd      if  Z  H  TV"  f^"  !" "^'y  ™  ^e  head  of  the  pile  to  bl 
move  the  Pile    fndTfi;.  Ill    •°^.  """  "'^^'i  "="  bummer  is  too  small,  it  fails  to 

heavier  hammerV  aKe tjm  mo«  sb'rly."     ""        '""  =    "''  ""'  *"^'''"' 
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SECTION  v.— The  Elements  of  Machinery. 
CHAPTER  XXVIL 

THE    MECHANICAL    TOWERS. 

Definition  of  Machines. — Number  of  Mechanical  Powers. — Poiver. —  Weight. — Principle  of 
Virtual  Velocities.  —  Definition  of  the  Lever.  —  Three  Kinds  of  Lever.  —  Conditions  of 
Equilibrium. —  Uses  of  Levers. — The  Balance. —  Weighing  Machines. 

By  machines  are  meant  certain  contrivances  employed  for  the  purpose  of  changing 
the  direction  of  moving  powers,  or  of  enabling  them  to  produce  any  required  velocity, 
or  to  overcome  any  required  force. 

It  is  to  be  understood  that  the  force  of  any  moving  power  can  never  be  increased  by 
the  agency  of  any  machine,  the  duty  of  which  is  to  transmit  the  effect  of  that  power 
unimpaired  to  the  working  point.  Machinery  cannot  create  power  —  it  transmits  it. 
Theoretically,  this  transmission  is  supposed  to  take  place  without  loss,  but  practically 
there  is  always  a  certain  degree  of  diminution  arising  both  from  imperfections  of  con- 
struction, and  the  agency  of  such  impediments  to  motion  as  friction,  rigidity,  &c.,  the 
consideration  of  which  we  shall  resume  in  its  proper  place. 

In  what  follows  it  will,  therefore,  be  understood  that  we  speak  of  the  action  of 
machines  theoretically,  and  apart  from  the  intervention  of  these  disturbing  causes. 

All  machines,  no  matter  how  complex  soever  their  construction  may  be,  can  be 
reduced  to  one  or  more  of  six  simpler  elements,  which  pass  under  the  name  of  the 
"  mechanical  powers  :  "  they  are,  the 

Lever.  Wheel  and  Axle.  Wedge. 

Pulley.  Inclined  Plane.  Screw. 

These  mechanical  powers,  or  simple  machines,  may,  indeed,  be  further  reduced  to 
three :  the 

Lever.  |  Pulley.  |  Inclined  Plane. 

In  any  machine  the  force  or  original  prime  mover  passes  under  the  name  of  the 

POWER. 

The  resistance  to  be  overcon^.e,  or  that  upon  which  the  power  is  brought  to  bear 
through  the  intervention  of  the  machine,  goes  under  the  name  of  the  weight. 

The  general  law  which  determines  the  equilibrium  of  all  machines,  whether  simple 
or  compound,  is  as  follows  :  "  The  power  multiplied  by  the  space  through  which  it 
moves  in  a  vertical  direction  is  equal  to  the  weight  multiplied  by  the  space  through 
whicli  it  moves  in  a  vertical  direction."  The  principle  involved  in  this  law  passes 
under  the  name  of"  the  principle  of  virtual  velocities." 

The  foregoing  principle  expounding  the  conditions  under  which  the  power  and 
weight  are  in  equilibrium,  and  the  machine,  therefore,  in  a  state  of  rest,  it  follows, 
therefore,  that  "if  the  product  arising  from  the  power  multiplied  by  the  space  through 
which  it  moves  in  a  vertical  direction,  be  greater  than  the  product  arising  from  the 
weight  multiplied  by  the  space  through  which  it  moves  in  a  vertical  direction,  the 
power  will  overcome  the  resistance  of  the  weight,  and  motion  of  the  machine  will  ensue." 

THE    LEVER. 

The  lever  is  the  first  of  the  elementary  machines.  In  theory,  it  is  an  inflexible  and 
imponderable  line,  supported  on  one  point  on  which  it  can  turn.  In  practice,  it  con- 
sists of  a  solid  unyielding  rod,  working  upon  a  point  called  a  fulcrum. 

Three  varieties  of  levers  are  commonly  enumerated.  In  the  first,  the  fulcrum  is 
between  the  power  and  the  weight.  [We  see  examples  of  this  kind  of  lever  every  day. 
If  we  use  a  pin  to  extract  a  periwinkle  from  its  shell,  the  pin  is  a  lever  of  this  class,  the 
shell  the  fulcrum,  and  our  fingers  the  power.  If  we  poke  the  fire,  the  poker.  A,  is  the 
lever,  the  bar,  B,  upon  which  it  rests,  is  the  fulcrum,  the  coals,  C,  the  weight  to  be  raised, 
and  the  hand,  D,  the  power  which  raises  it.     The  brake  of  a  pump  is  a  lever  of  this 


NATURAL  PHILOSOPHY. 


Tib 


Fig.  146. 


class;  the  piston  and  the  pump-rods  being  the   weight  to  be  raised,  and  the   luicruui 

the  point  on  which  it  turns.  A  common  claw-hammer, 
used  to  raise  a  nail  from  a  piece 
of  wood,  is  another  familiar  ex- 
ample ;  the  hand,  a,  being  the 
power,  the  wood,  /,  the  fulcrum, 
and  the  nail,  n,  the  resistance  to 
be  overcome.  All  instruments  for 
cutting  or  holding,  which  are  com- 
posed of  two  pieces  crossing  each 
other  in  the  middle,  such  as  scis- 
sors, shears,  pincers,  plier!5,  nip- 
pers, &c.,  are  familiar  examples ;  tlie  pivot  or  joint  being  the 
fulcrum,  the  resistance  or  weight  the  paper,  grass,  &c.,  to  be  cut 
or  seized,  and  the  power  applied  by  the  hand.  A  common 
crowbar,  applied  to  raise  stones  or  other  weights,  is  another  familiar  example ;  the 
fulcrum  being  another  stone  placed  near  to  the  one  to  be  raised,  and  the  power  the  man's 
liand,  who  raises  it. — "VV.  T.  K.]  In  the  second,  the  weight  is  between  the  power  and 
the  fulcrum.  Fig.  148.     [The  oar,  which  urges  a  boat  forward,  is  an  excellent  example 

of  this  kind  of  lever ;  the  blade  forced 
against  the  water  being  the  fulcrum,  the 
boat  the  weight,  and  the  man's  hand  the 
power.  The  rudder  of  a  ship  acts  in  the 
same  manner;  and  when  we  open  a  door, 
the  hinge  is  the  fulcrum,  the  air  the  resist- 
ance, and  our  hands  the  power.  The  com- 
mon wheelbarrow  is  another  example,  the 
^.  fulcrum  being  the  point  at  which  the  wheel 

i:i^.  x-±o.  presses  on  the  ground,  the  weiglit  being  the 

barrow  and  its  load,  while  the  power  is  represented  by  the  two  handles  which  the  man 
lifts,  and  in  proportion  as  he  lengthens  or  shortens 
his  hold  on  the  handles,  so  is  the  power  greater  or 
less.  The  old  sugar-chopper  used  by  grocers  is 
a  very  good  example  of  a  lever  of  the  second  kind, 
Fig.  149  ;  the  hinge,  F,  being  the  fulcrum,  the 
sugar,  W,  the  weight  or  resistance,  and  the  handle, 
P,  the  power.  Nut-crackers,  and  cork  or  lemon- 
squeezers,  belong  to  this  class.  Two  men  carry- 
ing a  sedan-chair  is  another  example,  and  so  is  Pig.  14J>. 
a  pair  of  bellows.  When  a  crowbar  is  placed  underneath  a  stone,  and  the  end  of  the 
bar  raised,  it  becomes  a  lever  of  the  second  kind,  the  end  resting  on  the  ground  being 
the  fulcrum,  the  stone  the  resistance,  and  the  upward  movement  of  the  man's  hand  the 
power.— W.  T.  K.]     In  the  third,  the  power  is  between  the  weight  and  the  fulcrum. 

Fig.  150.  [This  kind  of  lever  possesses  cer- 
tain advantages  over  the  two  former,  because 
what  is  lost  in  power  is  gained  in  velocity,  a 
small  power  causing  the  long  arm  of  the 
lever  to  move  over  a  great  space  ;  of  course 
when  we  say  that  what  is  lost  in  power  is 
gained  in  velocity,  we  only  speak  compara- 
tively ;  a  familiar  example  of  this  class  is  a 
man  using  a  flail  with  both  hands.  The 
,          J     1  .  ,        *^ig- 150-  treddleof  a  turning-lathe  is  another  example, 

the  end  which  rests  on  the  ground  is  the  fulcrum,  the  foot  of  tlie  man  which  presses 
on  the  board,  near  the  fulcrum,  is  the  power,  and  the  crank  upon  the  axis  of  the  fly- 
wheQ],  which  is  attached  to  the  other  end  is  the  weight.  The  most  interesting  examples 
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of  the  application  of  this  class  of  levers  are  to  be  found  in  the  structure  of  animals, 
particularly  the  arm  and  fore-arm  of  man,  and  the  lower  jaw,  as  shown  in   Figs.  151, 
and  152.     In  the  former,  the  lower  end  of  the  arm- 
bone,  a,  becomes  the  fulcrum,  the  bones  of  the  fore-  '/  -A 
arm,  c,  b,  the  lever,  and  the  biceps  flexor  cubiti,  d, 


Tig.  151. 


Fig.  152. 


or  the  muscle  which  bends  the  fore-arm,  and  is  inserted,  at  e,  into  the  posterior  part 
of  the  tubercle  of  the  radius,  is  the  power  which  raises  the  weight,/,  held  in  the  hand. 
The  fulcrum,  F,  of  the  lower  jaw,  B,  is  formed  by  the  condyle,  or  end  of  the  bone, 
which  rests  against  the  temporal  bone,  T,  while  the  resistance  or  weight,  W,  is  at  the 
opposite  end,  and  acted  upon  by  the  masseter  muscle.  A,  placed  at  the  angle  of  the 
jaw  bone. — W.  T.  K.]     There  are  also  other  species  of  lever,  such  as  the  bent  lever, 

the  curvilinear  lever.  The  mode  of  action  and  theory 

of  all  are  the  same.    [The  same  advantage  cannot  be 

derived  from  a  bent   lever  as  from  a  straight  one  of 

the  same  length.     Let  A  B,  Fig.  153,  represent  a 

curved  lever,  which  is  supported  at  F,  having  the 

weight,  "W,  attached  at  B,  and  the  power,  P,  applied 

at  E.     If  we   wish   to   find   the  momentum  of  the 

weight,  we  have   only  to  multiply  its  weight  by  the 

ideal  lines  A  F,  or  B  C ;    and  the   momentum   of 

power  will  be  found  by  multiplying  its  weight  by 

the  ideal  lines  D  E,  or  F  G.— W.  T.  K.] 

By  the  principle  of  virtual  velocities,  it  appears  that  "  any  lever  is  in  equilibrio 

when  the  power  and  the  weight  are  to  each  other  inversely  as  their  distances  from  the 

fulcrum." 

As  illustrative  instances  of  this — if  in  a  lever  of  the  first  kind,  in  equilibrio,  the 
power  and  the  weight  are  equal,  they  must  be  at  equal  distances  from  the  fulcrum. 
If  the  power  is  only  half  the  weight,  it  must  be  at  double  the  distance  from  the  ful- 
crum, if  one-third  the  weight,  triple  the  distance,  &c. 

When,  therefore,  it  is  proposed  by  the  intervention  of  a  lever  to  cause  a  given  power 
to  overcome  a  given  weight,  it  is  necessary  that  the  power 
multiplied  by  its  distance  from  the  fulcrum,  should  give 
a  greater  product  than  the  weight  multiplied  by  its  dis- 
tance from  the  fulcrum.  Thus,  in  Fig.  154,  let  P  be  a 
power  of  six  pounds,  operating  on  a  lever  of  the  first 
kind,  at  a  distance,  P  c,  from  the  fulcrum,  c,  of  seven 
inches  ;  let  W  be  the  weight  to  be  overcome,  and  let 
it  be  seven  pounds,  with  a  distance,  W  c,  of  six  inches 
from  the  fulcrum.  Now  the  power  multiplied  into  its 
distance  is  equal  to  forty-two,  and  the  weight  multiplied 
into  its  distance  is  also  equal  to  forty-two  ;  the  lever  is, 
therefore,  under  the  law  just  stated  in  equilibrio.  But 
if  we  increase  the  distance  of  P  from  c,  or  increase  P  itself,  or  do  both,  then  the  pro- 
duct of  P  into  its  distance  from  the  fulcrum  will  increase,  the  lever  will  move,  and  the 
resistance  of  the  weight  be  overcome. 


W© 
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Fig.  154. 
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LESSONS  IN  DRAWING. 

FOURTH    LESSON. 


Now  that  your  hand  has  become  accus- 
tomed to  trace  straight  and  curved  lines 
upon  the  paper  with  accuracy,  you  should 
practise  some  combinations  of  the  two  by 
copykig  the  examples  that  are  now  before 
you. 

Before  you  commence  copying  the  sim- 
ple examples  furnished  for  the  present 
lesson,  it  will  be  well  to  draw  your  atten- 
tion to  some  few  important  points  con- 
nected with  this  advanced  stage  of  your 
drawing  lessons. 

We  have  endeavoured  before  to  make 
you  acquire  ease  and  command  of  your 
hand  and  pencil,  by  the  most  simple  ex- 
amples ;  but  now  a  greater  necessity 
exists  for  you  to  govern  your  hand,  as  the 
examples  that  will  be  given  from  time  to 
time  will  be  more  and  more  difficult.  It 
would  be  as  absurd  to  expect  a  child  to 
write  a  long  letter,  before  he  had  practised 
his  letters,  as  to  expect  you  to  copy  a 
drawing  before  you  had  acquired  freedom 
and  command  of  your  hand. 

By  freedom  of  hand,  we  do  not  intend 
dashing,  irregular  drawing,  without  any 
fixed  purpose.  It  is  not  intended  that 
your  pencil  should  fly  from  one  side  of  the 
page  to  the  other  and  back  again,  and 
allow  the  drawing  to  take  its  chance ;  nor 
is  it  intended  that  your  pencil  should  be 
wielded  with  a  flourish  like  M.  Jullien's 
baton.  No !  we  mean  by  freedom  of  hand, 
an  easy,  graceful  motion,  which  will  allow 
the  pencil  to  pass  freely  over  the  paper, 
the  same  as  the  pen  of  a  good  writer,  and 
not  to  crawl,  or  go  over  it  by  fits  and 
starts,  cramping  and  stiffening  the  outline. 
Of  course,  freedom  of  hand  requires  to 
be  governed  or  checked,  and  therefore, 
you  must  always  couple  it  with  command 
of  hand. 

By  command  of  hand,  we  mean  that 
steadiness,  ease,  and  precision,  that 
enables  you  to  commence  a  line  at  any  par- 
ticular place,  and  to  stop  when  you  please, 
so  that  when  two  dots  are  placed  upon 
your  drawing-paper,  and  you  are  required 
to  draw  a  line  between  them,  the  line  shall 
not  fall  short  of,  or  go  beyond,  the  dots ;  ' 
and  when  it  is  necessary  to  draw  a  line  to  ' 
the  right  or  left  of  a  perpendicular  line,  ! 


you 


shall  be  able  to  do  so,  whether  the 
ime  be  curved  or  straight.  Freedom 
of  hand  will  enable  you  to  make  a  leyel 
line,  level,  and  not  up  and  down,  and  a 
perpendicular  line  perpendicular,  and  not 
oblique,  as  is  too  often  the  case  with 
beginners ;  hence  the  tumble-down  appear- 
ance of  their  houses,  gate-posts,  and 
other  objects.  Avoid  these  faults  as  a 
sailor  would  a  quicksand,  and  preserve 
your  early  copies,  in  order  that  they  may 
act  as  beacons,  to  warn  you  of  the  danger 
of  carelessness  in  drawing,  for,  be  assured, 
that  if  you  once  contract  a  slovenly  method 
of  drawing,  you  will  not  easily,  if  ever,  be 
able  to  leave  it  off". 

We  cannot  urge  upon  you  too  strongly 
the  necessity  of  being  in  a  proper  position 
during  the  time  you  are  drawing,  and  we 
trust  that  you  have  not  forgotten  our  for- 
mer remarks  on  the  subject  (p.  136),  for 
much  of  your  success  will  depend  upon 
this.  In  drawing  lines  the  hand  should 
rest  upon  the  two  last  fingers, — if  tne 
lines  are  short  the  motion  of  the  hand 
should  not  extend  beyond  the  wrist-joint ; 
but  if  the  lines  are  long,  then  the  hand 
will  glide  over  the  paper  easily,  if  it  is 
carefully  balanced  and  rests  upon  these 
fingers,  while  the  motion  of  the  hand 
proceeds  from  the  elbow  or  from  the 
shoulder. 

As  you  have  already  practised  curved 
lines  and  circles,  you  will  no  doubt  be 
able  to  copy  this  example,  which  is  the 


Kg.  13. 

outline  of  the  volute  of  an  Ionic  capital 
from  the  Erectheum  at  Athens.  It  is 
needless  to  describe  how  it  should  be 
drawn,  because  if  you  have  attended  to 
the  rules  already  given,  you  will  be  able 
to  know  how  to  proceed  at  once.  Copy 
this  example  over  and  over  again,  enlarg- 
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ing  and  diminishing  the  copy,  until  your 
eye  has  become  familiar  with  the  figure  ; 
then  endeavour  to  form  its  outlines  with- 
out having  the  example  before  you. 
When  you  have  accomplished  your  task, 
you  will  be  better  prepared  to  copy  the 
next  example. 

This  drawing  is  a  combination  of 
curved  and  straight 
lines  so  arranged  that 
they  form  the  outline 
ofthebaseofacoluran, 
and  by  copying  this 
example  frequently, 
you  will  acquire  a 
very  good  idea  of  pro- 
portion. If  you  had  not 
exercised  yourself  in 
drawing  straight  and 
curved  lines,  you  could 
not  have  drawn  this 
figure.  You  may, 
therefore,  look  upon 
straight  and  curved 
lines  as  the  letters  or 
alphabet  of  drawing. 
Here  is  another  ex- 
ample, composed  of 
straight  and  curved 
lines,  but  differently 
arranged.  In  draw- 
ing this,  commence 
by  making  a  faint 
horizontal  line  upon 
the  paper ;  then  place 
a  dot  at  a  proper  dis- 
tance above,  for  the 
centre  part  of  the 
arch,  from  this  dot  draw  the  right-hand 
curved  line  until  it  meets  the  horizontal 
one  ;  then  place  another  dot  a  little  above 
the  horizontal  line,  at  nearly  the  same 
distance  as  the  height  of  the  arch  from  it, 
and  draw  two  parallel  curved  lines  close 
together,  from  the  top  of  the  first  curved 
line  to  the  dot  you  have  just  placed  on 
the  paper.  You  have  now  formed  the 
outline  of  the  arch.  Draw  a  horizontal 
line  from  each  side  of  the  top  of  the  arch, 
and  at  the  respective  distances  draw  other 
lines  parallel  to  it;  then  draw  perpen- 
dicular lines  between  the  horizontal  ones, 
and  you  will  now  have  formed  the  masonry. 
Sketch  in  the  lines  of  the  two  banks, 
commencing  with  the  left  one,  and  after- 
wards  sketch  in  the  stones  on  the  right 


of  the  base  of  the  arch.     At  rather  more 
than  half  the  length  of  the  left-hand  curved 


Fig.  15. 

lines  place  a  dot,  and  aaatlier  at  about 
two- thirds  the  distance  from  the  base 
of  the  right-hand  curved  line ;  connect 
these  two  dots  by  a  curved  line,  and  tlien 
sketch  in  the  masonry  of  the  archway, 
as  in  the  example ;  all  that  now  remains 
for  you  to  do  is  to  fill  in  the  shading, 
which  is  done  by  making  short  parallel 
strokes  at  equal  distances  from  each 
other,  as  in  the  example  before  you. 

The  next  object  that  you  are  required 
to  copy,  is  a  pyramid,  and  you  observe 


Fig.  16. 
that   the   first  example  is    sketched   only 
in  outline,  in  order  that   you  may  clearly 
understand  how  it  is  done. 
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When  you  have  drawn  the  outline 
correctly  several  times,  you  may  com- 
mence the  next  example  (fig.  17)  which, 


Fig.  n. 

you  observe,  is  carefully  shaded  by  draw- 
ing fine  perpendicular  parallel  lines 
between  the  transverse  lines,  and  all  of 
them  at  equal  distances.  The  shading 
at  the  base  is  drawn  in  a  similar  manner ; 
the  only  difference  being  that  the  lines 
are  horizontal,  instead  of  perpendicular. 
The   next  example   is   the   outline    of 


^^>a 


Fig.  18. 

a  pillar  with  a  millstone  resting  against 
it  (fig.  18)  ;  and  when  you  have  sketched 
this,  it  must  be  filled  in,  the  same  as  the 


other  example  (fig.  19),  which  shows  the 
same  objects  shaded,  according  to  the 
method  we  have  already  pointed  out.  The 
weeds  and  grass  require  a  few  extra 
touches  with  an  H  B  pencil,  and  the  out- 
line should  be  strengthened  in  the  dark 
parts. 


Fig.flO. 

Practise  these  examples  frequently 
particularly  the  weeds  at  the  top  of  th 
pillar,  and  the  shading. 

When  you  are  able  to  draw  these  ex- 
amples as  they  are  represented  here,  draw 
them  backwards ;  in  other  words,  place 
the  millstone  on  the  right  instead  of  the 
left  of  the  pillar. 

Draw  examples  17  and  19,  and  shade 
them  as  if  the  light  was  on  the  left. 


Teeth  of  Animals. — The  teeth  of 
animals  are  formed  of  three  distinct  sub- 
stances, which  are  variously  disposed  in 
the  different  orders  according  to  the  habits 
and  economy  of  the  species.  The  nucleus 
of  the  tooth  is  a  congeries  of  blood-vessels 
and  nerves,  called  the  pulp,  by  which  the 
calcareous  hard  parts  are  elaborated.  The 
pulp  is  surrounded  by  a  covering  of  a  very 
dense  substance,  composed  of  phosphate 
of  lime,  with  albumen  and  gluten,  termed 
dentine  ivory ;  and  this  dentine  is  encased 
in  a  still  harder  material,  called  enamel. 
In  the  elephant  and  other  herbivora  there 
is  a  coarse  kind  of  dentine  termed  crusta 
petrosa,  interstratified  with  the  enamel  and 
dentine. — M. 
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LESSONS   IN   FRENCH. 

NOUNS — CONTINUED. 

Of  number  in  the  Noims  which  are  Objects 
of  another  Noun.  —  Substantives  imme- 
diately governed  by  another  with  the  pre- 
position of,  de. 

Singular.  The  hand  of  woman,  line 
main  de  femme  ;  Tlie  act  of  a  fool,  Une 
action  defou;  A  child's  play,  Un  jeud'en- 
fant ;  A  horse's  tail,  Une  queue  decheval; 
A  statue  of  marble,  Une  statue  de  marbre. 

Plural.  The  hands  of  woman,  Des  mains 
de  femme ;  The  acts  of  a  fool,  Des 
actions  de  fou ;  A  child's  plays,  Des  jeux 
d' enfant;  Horses'  tails,  Des  queues  de 
cheval ;  Statues  of  marble,  Des  statues  de 
inarbre. 

Here  the  substantives  which  follow  the 
preposition  modify  the  subject  designated 
by  the  first  one,  which  represents  the  prin- 
cipal idea ;  and  the  words,  woman,  fool, 
child,  &c.,  used  in  a  vague  and  indefinite 
sense,  serve  less  to  express  the  idea  of  the 
object  which  they  represent,  than  to 
qualify  the  substantive  with  which  they 
are  united  by  the  preposition  of,  de ;  in 
fact,  a  woman's  voice  is  afeminine  voice,  the 
action  of  a  fool  is  a  foolish  action,  the  play 
of  a  child  is  a  childish  play ,  &c. 

In  all  cases  similar  to  the  above,  and 
where  no  peculiar  reason  requires  the 
plural,  the  substantive  employed  as  a 
regimen  or  object  remains  in  the  singular. 

Observation.  In  conformity  with  this 
rule  we  write,  Stumps,  Des  troncs  d'arbre, 
with  arbre  in  the  singular ;  but  speaking 
of  trees  to  be  planted  again,  we  say.  Sets 
of  trees,  Des  pieds  d'arbres,  because  here 
the  words  pieds  d'arbres  are  taken  for  the 
trees  themselves. 

However,  it  is  customary,  and  the 
Academy  approves  of  it,  to  write  des  pieds 
de  giroHee,  plants  of  gillyflower,  des  pieds 
de  basilic,  plants  of  basil,  des  pieds  de  mar- 
jolaine,  plants  of  marjoram,  because  these 
plants,  composed  of  several  slips,  do  not 
present  a  distinct  idea  of  individuality; 
and,  besides,  we  generally  say,  de  la 
girqflee  som.e  gillyflower,  dit  basilic,  some 
basil,  &c. 

Rule.  "When  the  substantive,  used  as 
an  object,  implies  necessarily  the  idea  of 
plurality,  it  must  be  used  in  the  plural ; 
as,  A  forest  of  oaks,  Une  foret  de  chines  ; 


A  couple  of  horses,  Une  couple  de  ciievaux  ; 
A  merchant  of  engravings,  Un  marchand 
de  gravures. 

Observations.  A  merchant  or  some  mer- 
chants of  wine,  Un  marchand  ou  des  mar- 
chands  de  vin ;  A  merchant  of  rich  wines 
and  liquors,  Un  marchand  de  vinsfins  et  de 
liqueurs. 

In  the  first  example  we  write  vin  in  the 
singular,  because  this  word  is  taken  in- 
definitely, and  does  not  imply  the  idea  of 
plurality  ;  but  in  the  last,  vins  is  written 
with  an  s,  because  the  mind  is  compelled 
to  think  of  several  sorts  of  wines  and 
liquors. 

Of  cases  in  which  two  Nouns,  united  by 
the  Preposition  of,  express  the  idea  of  a. 
thing  formed  by  Extraction  or  Composition. 

Singular.  A  jelly  of  apples,  Une  gelee 
de  pomme  ;  Syrup  of  lemon,  Du  sirop  de 
limon  ;  Olive  oil,  De  I'huile  d'olive. 

Plural.  Stewed  pears,  pigeons,  Une 
compote  de  poires,  de  pigeons  ;  Marma- 
lade of  apricots,  Une  marmelade  d'abri- 
cots ;  A  dish  of  chesnuts,  Une  assiette  de 
marrons. 

Here  the  preposition  and  the  noun  which 
follows  are  no  longer  used  only  to  modify 
the  subject  of  the  preposition,  but  they 
show  how  it  is  constituted,  or  composed,  if 
we  may  say  so,  and  we  call  this  last  noun 
determinative. 

Rule.  The  determinative  remains  in  the 
singular  when  it  concurs  with  the  con- 
stitution of  the  subject  by  extraction,  as 
apple,  lemon,  olive,  in  the  foregoing  ex- 
amples ;  but  it  is  employed  in  the  plural 
if  the  formation  of  the  subject  takes  place 
by  composition. 

Let  us  explain  this  rule.  There  is  ex- 
traction, when  the  article  which  is  employed 
to  compose  the  subject,  has  changed  its 
nature  in  the  compound  which  it  has 
been  used  to  produce ;  thus,  when  we 
make  jelly,  syrup,  oil,  we  employ  only  a 
part  of  the  apples,  lemons,  and  olives;  and 
neither  of  those  preparations  keep  the 
form,  nor  the  appearance,  of  those  fruits ; 
in  these  cases  we  think  but  little  of  the 
individuality  of  either  fruit,  and  their 
names  must  remain  in  the  singular. 
When,  on  the  other  hand,  the  article  used 
to  form  the  subject  of  the  preposition 
remains  entire,  or  nearly  so,  there  is  no 
extraction,  but  composition,  the  idea  of 
individuality  becomes  striking,  recalls  to 
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the  mind  that  of  plurality  for  the  whole, 
and  the  determinative  must  accordingly 
take  the  plural ;  it  is  the  case  with  the 
words  poires,  pigeons,  abricots,  marroris, 
which  remain  entire  in  the  composition  of 
the  subject,  and  may  be  counted  one  by 
one  ;  in  the  marmelade,  the  individuals  are 
not  so  distinct,  it  is  true,  but  the  apricots 
have  not  entirely  changed  their  nature,  as 
in  a  jelly,  syrup,  &c. 

Of  cases  in  which  two  Nouns  being  sepa- 
rated by  the  Preposition  of,  the  first  expresses 
an  idea  of  Capacity  or  Agglomeration. 

Singular.  A  barrel  of  vinegar,  Un  baril 
de  vinaigre  ;  A.  bushel  of  wheat,  Un  bois- 
seau  de  ble ;  A  bouquet  of  jasmine,  Un 
bouquet  die  jasmin. 

Plural.  A  barrel  of  olives,  Un  baril 
d'olives ;  A  bushel  of  beans,  Un  boisseau 
de  haricots ;  A  bouquet  of  roses,  Un 
bouquet  de  roses. 

Rule.  When  the  first  substantive  ex-  j 
presses  an  idea  of  capacity  or  agglomera- 
tion, the  second  may  be  considered  as 
being  determinative,  and  always  remains  in 
the  singular,  if  it  specifies  a  thing  which 
cannot  be,  or  is  not  usually,  counted ;  in 
all  other  cases,  it  always  takes  the  plural. 
The  above  examples  leave  no  ambiguity 
about  the  application  of  this  rule. 

Observatio7is.  The  rules  which  we  have 
just  given  are  not  strictly  applicable,  and 
it  is  necessary  to  examine  carefully  how 
the  determinative  must  be  understood.  In 
the  locution,  A  juice  of  herbs,  un  jus 
d'herbes,  the  determinative  herbs  is  plural, 
although  the  juice  is  made  by  extraction, 
and  the  herbs  have  entirely  changed  their 
nature ;  we  are  induced  to  do  it,  not  only 
because  several  herbs  enter  into  its  forma- 
tion, but  because  those  herbs  are  of  a 
different  nature. 

On  the  other  hand,  we  write,  A  porridge 
of  beans,  Une  puree  de  haricots  ;  A  cullis 
of  craw-fish,  Un  coulis  d'ecrevisses ;  A  pot 
of  preserves,  Un  pot  de  confitures,  because 
those  words,  beans,  craw-fish,  and  preserves, 
in  French,  are  most  generally  used  in  the 
plural ;  for  we  do  not  say,  I  love  the  bean, 
the  craw-fish,  the  preserve,  J'aime  le  hari- 
cot, I'ecrevisse,  la  confiture ;  but,  Les  hari- 
cots, les  ecrevisses,  les  confitures.  But  we 
write,  A  porridge  of  potatoes,  Une  puree 
de  pomme  de  terre,  because  we  say,  the 
potato  is  good.  La  pomme  de  terre  est 
bonne. 


When  a  qualificative  is  joined  to  the 
determinative,  it  restricts  and  particular- 
izes its  meaning,  and  consequently  dis- 
poses it  to  take  the  plural ;  thus,  although 
we  think  it  should  be  written,  I  prefer  to 
draw  heads  of  women  rather  than  of  men, 
J'aime  mieux  dessiner  des  tetes  de  femme 
que  des  tetes  d'homme,  we  should  employ 
the  plural  in  two  of  the  following  sentences  : 
Cannibals  used  to  cut  off  the  heads  of  men 
killed  in  battle,  Les  cannibales  coupaient 
les  tetes  d'hommes  tues  sur  le  champ  de 
bataille  ;  There  are  two  kinds  of  rights  in 
law,  II y  a  deux  especes  de  droit;  There 
are  several  breeds  of  horses,  II  y  a  plu- 
sieurs  especes  de  chevaux. 

In  the  second  example,  the  singular  is 
used,  because  we  wish  to  say,  Law  is 
divided  into  two  classes,  public  law  and 
private  law,  Le  droit  se  divise  en  deux 
classes,  le  droit  public  et  le  droit  prive. 

In  the  last  example,  the  plural  is  used, 
because  we  wish  to  say,  There  are  horses  of 
several  breeds,  II  y  a  des  chevaux  de  diffe- 
rentes  especes. 

By  taking  the  trouble  to  analyze  the 
sentences  which  appear  doubtful  to  the 
mind,  it  is  easy  to  avoid  committing  any 
faults. 

Ctf  Nouns  used  with  the  Preposition  of, 
de,  hut  not  preceded  immediately  by  another 
Noun. — Of,  preceded  by  an  adjective  or  a 
past  participle  ;    as, 

^  Singular.  A  child  full  of  good  disposi- 

j  tion,    Un    enfant  plein  de  bonne  volonte ; 

A  prince   thirsting  for  fame,    Un   prince 

altere    de    renommee ;     A  painter   full   of 

talent,  Un  peintre  rempli  de  tale7it. 

Plural.  A  man  full  of  vices,  Un  homme 
plein  de  d4fauts ;  An  author  craving 
applause,  Un  auteur  insatiable  de  louanges; 
A  young  lady  full  of  talents,  Une  jeune 
personne  remplie  de  talents. 

The  least  reflection  is  sufficient  to  de- 
termine, in  all  cases  similar  to  these, 
whether  the  singular  or  plural  must  Ise 
used.  Bonne  volonte  is  in  the  singular, 
because  we  do  not  say,  Des  bonnes  volontes 
defauts  is  in  the  plural,  because  we  would 
not  say,  A  man  full  of  vices,  if  he  had  only 
one  vice. 

Gloire,  taken  in  a  general  sense,  is  never 
used  in  the  plural ;  but  it  should  be,  if  we 
had  to  express,  He  is  craving  for  all  sorts 
of  glory,  II  est  afFame  de  tous  les  genres  de 
gloires ;  because  here  glory  is  particular- 
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ized,  and  we  understand  there   are  several 
sorts  of  it. 

LouangeSf  praises,  cannot  possibly  be 
in  the  singular,  because  one  of  them 
alone  would  not  be  enough  for  a  craving 
man. 

Talent,  in  the  painter's  case,  is  singular, 
because  we  mean  but  one  talent  of  an 
eminent  order ;  but  in  the  other  instance, 
we  intend  to  say  that  the  young  lady  pos- 
sesses  all  the  talents  which  are  acquired 
by  a  complete  education. 

Of  Substantives  preceded,  as  Determina- 
tive, by  any  Preposition  but  of,  de. — Preposi- 
tion d ;  as. 

Singular.  To  travel  on  foot,  Voyager  d 
A  safe  with  a  secret  lock,  Un  cofFre 
a  secret. 

Plural.  To  jump  with  the  feet  close, 
Sauter  d  pieds  joints  ;  Horned  cattle,  Des 
betes  d  comes;  To  go  on  foot,  to  be  on 
foot,  a  footman,  Aller  a  pied,  etre  sur 
pied,  valet  de  pied,  are  expressions  which 
usage  has  consecrated  in  the  singular, 
because  the  mode  in  which  the  word  foot 
is  used  implies  only  a  modification  of  the 
words  aller,  etre,  valet,  without  the  mind 
being  troubled  with  the  idea  of  the  num- 
ber of  feet ;  but  in  this  phrase,  Sauter  d 
pieds  joints,  the  word  joints,  awaking 
naturally  the  idea  of  two  feet,  requires 
the  plural. 

Secret  is  in  the  singular,  because  we 
think  only  of  a  lock  which  is  a  secret 
one ;  but  cornes  is  in  the  plural,  because 
we  mean  animals  that  always  have  two 
horns. 

Preposition  en,  in  ;  as. 

Singular.  Constant  in  love.  Constant  en 
amour ;  To  fly  from  flower  to  flower,  Voler 
de  fleur  en  fleur ;  I  made  a  marmalade  of 
them,  Je  les  ai  mis  en  marmelade ;  A  house 
covered  with  slate,  Une  maison  couverte  en 
ardoise. 

Plural.  Fertile  in  expedients,  Fertile  en 
expedients ;  To  lie  in,  Etre  en  couches ; 
They  are  cut  to  pieces,  lis  sont  tailles  en 
pieces ;  A  gown  trimmed  with  pearls,  Une 
robe  garnie  en  perks. 

Amour,  in  the  plural,  would  be  nonsense 
applied  to  constant. 

Fertile  conveys  the  idea  of  more  than 
one  expedient,  or  else  the  sentence  would 
have  no  sense. 

It  is  easily  perceived  when  the  plural 
must  be  used  after  a  certain  class  of  ad- 


jectives ;  as,  full,  filled,  craving,  rich, 
abounding,  and  others  similar  to  them. 
De  fleur  en  fleur  signifies, /row  one  flower  to 
another  ;  it  is  clear  that  a  fly,  or  butterfly, 
cannot  leave  two  flowers  at  once. 

Marmelade  is  in  the  singular,  because 
there  is  but  one  preparation  so  called. 

Pieces  is  in  the  plural,  because  they 
have  been  cut  into  a  great  number  of 
pieces. 

Ardoise  is  in  the  singular,  because  the 
slates  which  cover  the  house  are  taken  as 
a  whole,  the  mind  not  being  occupied 
with  the  idea  of  plurality  in  regard  to 
them. 

Perles  is  in  the  plural,  because  the 
mind  divides  them,  counts  them,  if  we 
may  say  so,  and  is  pleased  by  exaggerating 
their  number. 

The  preposition  par,  by ;  as, 

Singular.  I  gave  him  my  property  by 
deed,  Je  lui  donnai  mon  bien  par  con- 
tract. 

Plural.  They  divided  themselves  into 
troops,  11  se  diviserent  par  troupes. 

There  is  but  one  contract,  and  there  are 
several  troops. 

The  preposition  pour,  for  ;  as, 

Peter,  shoemaker  for  men  only,  Pierre, 
cordonnier  pour  homme. 

Homme  is  used  in  the  singular,  because 
its  meaning  is  vague  and  indefinite,  and 
stands  here  as  a  mere  qualification. 

The  preposition  sans,  without ;  as, 

Singular.  I  am  without  bread  or  money, 
Je  suis  sans  pain  et  sans  argent. 

Plural.  He  is  without  shoes,  II  est  sans 
souliers. 

The  words  pain  and  argent  have  no 
plural  in  this  acceptation ;  besides,  the 
preposition  sans,  meaning  a  complete 
exclusion,  must  generally  be  followed  by 
the  singular,  unless  we  are  compelled  to 
think  of  several  objects,  as  is  the  case  in 
the  other  examples  ;  (a  man  always  wears 
two  shoes.) 

The  preposition  sur,  upon,  on  ;  as, 

Singular.  To  receive  letter  after  letter, 
Recevoir  lettre  sur  lettre. 

Plural.  To  begin  anew,  Recommencer 
sur  de  nouveaux  frais. 

Lettre  sur  lettre,  means,  a  letter  after 
another  letter  ;  it  is  an  expression  similar 
to  that  of  de  fleur  en  fleur,  from  flower  to 
flower. 

Frais  has  no  singular  ;  that  is  the  rea- 
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son  why  we  write,  To  travel  at  a  great 
expense,  Voyager  a  grands /raw. 

Remarks  on  the  Preceding  Chapters. — We 
have  already  said  enough  on  this  subject 
to  enable  the  reader  to  ascertain  with 
accuracy  in  what  cases  he  must  use  the 
plural  or  the  singular  in  locutions  of  this 
kind ;  it  is  easily  perceived  that  the 
singular  is  more  generally  employed  than 
the  other  number,  which  must  be  rejected 
whenever  the  sense  of  the  sentence  does 
not  convey  the  idea  of  plurality  in  a  clear 
and  distinct  manner.  But,  in  the  mean 
time,  particular  care  must  be  taken  to 
study  the  real  meaning  of  the  sentence,  as 
being  the  only  sure  guide  in  the  case. 

There  are,  however,  many  instances 
where  either  number  may  be  employed 
indifferently.  Let  us  try  to  explain  still 
more  explicitly  what  characterizes  each 
number. 

General  Rule. — If  we  speak  of  a  species 
or  of  a  kind  taken  generally,  the  singular 
must  be  used. 

If  the  mind  refers  more  particularly  to 
individuals,  the  plural  must  be  used. 

If  we  say.  During  lent,  Catholics  live 
wholly  upon  fish,  Les  Catholiques,  pendant 
le  careme,  ne  se  nourissent  que  de  poisson, 
we  use  the  singular  for  poisson,  because  we 
think  only  of  the  kind  of  food,  without 
any  reference  to  the  number  of  fish. 

But  if  we  say,  Lobsters  and  crabs  live 
only  on  fish,  Les  homards  et  les  crabes  ne 
vivent  que  de  poissons,  we  represent  to  our- 
selves lobsters  and  crabs  living  upon  a 
number  of  fishes;  the  idea  dwells  upon 
the  individuals  of  the  fish  tribe,  and 
accordingly  the  plural  is  used. 

In  fine,  there  are  cases  in  which  the 
plural  seems  to  give  more  force  to  the 
expression  ;  as,  for  instance,  if  we  say,  as 
a  matter  of  fact  only,  Catacombs  are  filled 
with  skulls  and  dead  bones,  Les  catacombs 
sont  remplies  de  tetes  et  d'os  de  mort. 

But,  if  we  wish  to  move  an  audience, 
we  should  say,  Think  of  the  horrid  picture 
which  strikes  our  eyes ;  a  valley  covered 
with  skulls  and  dead  bones,  Figurez-vous 
I'affreux  tableau  qui  frappe  nos  regards ; 
une  vallee  jonchee  de  tetes  et  d'os  de  morts. 
The  mind  refers,  in  the  first  instance,  to 
hones  as  those  of  a  corpse ;  while,  in  the 
other,  it  is  struck  by  the  horror  of  so 
many  persons  killed  and  having  their  bones 
left  in  the  valley. 


j  The  Dictionary  of  the  Academy  should 
not  be  consulted  for  the  explanation  of  this 

I  difficulty  of  our  language  ;  because,  being 
the  result  of  the  co-operation  of  many,  it 

j  too  often  contains  rules  implying  contra- 
diction to  one  another.  It  is  by  common 
sense  and  reasoning,  according  to  the  rules 
we  have  laid  down,  that  the  student  must 
be  guided.  We  will  add  some  few  more 
illustrations,  so  as  to  leave  as  little  doubt 
as  possible  on  the  subject : 

SingvJiar. 

Fancies  of  a  woman.       Des  caprices  (iefemme. 

Heaps  of  grass.  Des  tas  d'herbe. 

To  fight  with  the  fist.      Se    battre   a  coups   de 

poing. 
Vessels  loaded  with  linen  Des   vaisseaux   charges 

de  toUe. 
Some  pots  of  basil,   ofDes  pots  de  basilic,  de 

butter.  beurre. 

A  merchant  of  feathers.  Un  marchand  de  plume. 
Merchants  of  straw,  hay,  Des  marchands  de  paille, 

cider.  de/om,  de  cidre. 

A  merchant  of  music.     Un  marchand  demusiqiie 
Merchants  of  wine,  but- Des  marchands  de  vin, 

ter,     fish,     cod-fish,     de  beurre,  de  poisson, 

orange  flower.  de    morue,     de    fleur 

d'oranger. 

Plural.  ' 

Female  boarditig-house.  Une  pension  dQfemmes. 

A  heap  of  medicinal  Un  tas  dJherbes  m^di- 
herbs.  cinales. 

Toscratchwiththenails.se  battre  a  coups  d'o/i- 
gles. 

Vessels  loaded  with  cod-  Des  vaisseaux  charges 
fish.  de  morues. 

A  pot  of  flowers,  ofUnpotdejZews,  d'aiZie^s. 
pinks. 

A  merchant  of  pens.       Un  marchand  de  plumes. 

A  merchant  of  cloths  Un  marchand  de  draps 
from  Elbeuf,  Louviers,  d'Elbeuf,  de  Louviers, 
of  white  linen,  of  de  toiles  blanches,  de 
coarse  linen.  toiles  communes. 

A  merchant  of  engrav- Un  marchand  d'esfamjpcs. 
ings. 

A     merchant     of    richUn  marchand    de  vins, 

wines,     salt     butter,    fins,   de    beurres  sales, 

herrings,   eels,    carps,     de  harengs,  d'anguilles, 

lobsters,  flowers.  de  carpes,  de  homards, 

defleurs. 

In  all  the  above  examples  of  the  singu- 
lar, the  second  substantives  are  used  in  a 
general    and    indefinite    sense,    as    mere  jjj^ 
qualificatives ;     whereas,    in    the    plural,     -     , 
these  same  words  are  taken  in  a  sense  of 
individuality. 

For  instance,  des  caprices  de  femme,  are 
caprices  which  are  attributed  to  women  in 
general;  hut,  une  pension  defemmes  is  com- 
posed of  individuals,  and  the  word  femmes 
conveys  the  idea  of  plurality. 
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Des  marchands  de  plume  are  men  who 
sell  quantities  of  feathers  to  make  beds  ; 
we  cannot  have  the  idea  of  counting  these 
feathers  ;  but  un  marchand  de  plumes  is  a 
man  who  sells  pens  to  write  with,  and  at 
once  we  see  that  we  may  buy  one,  two,  or 
twenty  of  them ;  the  sense  is  individual, 
definite. 

Merchants  of  straw,  hay,  cider,  are  men 
who  do  not  sell  singly  one,  two  straws,  &c., 
but  who  sell,  as  a  whole,  straw,  hay,  &c., 
then  the  sense  is  indefinite,  and  does  not 
admit  of  plurality ;  but  a  merchant  of 
trees,  apricots,  grapes,  &c.,  always  sell  those 
articles  by  the  piece,  or,  on  account  of 
their  number,  sells  them  by  the  quantity  ; 
then  the  sense  is  individual ;  you  may  buy 
an  apricot,  two  trees,  &c.  We  could  not, 
without  useless  repetition,  continue  the 
analysis  of  the  other  examples,  which  has 
been  previously  given. 

We  will  terminate  this  review  by  men- 
tioning once  more,  that  in  cases  similar  to 
those  already  noticed,  the  mind  must 
decide  the  question,  by  giving  to  sentences 
their  proper  signification. 


CHEMISTRY. 

EXPANSION — CONTINUED. 

Practical  applications  of  the  laws  of 
expansion  in  solids  are  frequently  made 
with  great  advantage  in  the  arts.  The 
rivets  which  hold  together  the  plates  of 
iron  in  steam-boilers  are  put  in  and 
secured  while  red  hot,  and  on  cooling  draw 
together  the  opposite  edges  of  the  plates 
with  great  power.  The  wheelwright 
secures  the  parts  of  a  carriage-wheel  by  a 
red  hot  tire,  or  belt  of  iron,  which,  being 
quickly  quenched  before  it  chars  the 
wood,  binds  the  whole  fabric  together  with 
wonderful  firmness.  The  walls  of  the 
Conservatory  of  Arts,  in  Paris,  were  safely 
drawn  into  a  vertical  position  after  they 
had  bulged  badly,  by  the  alternate  contrac- 
tion and  expansion  of  large  rods  of  iron 
passed  across  it,  and  so  secured  by  screw- 
nuts  and  heated  by  Argand  lamps  as  to 
draw  the  walls  inward.  Towers  of  churches 
and  other  buildings  have  been  thrown 
down  or  otherwise  injured  by  the  expan- 
sion of  large  iron  rods  (anchors),  built 
into   the   masonary  with  the    design    of 


strengthening  them.  The  mechanical  arts 
are,  in  fact,  full  of  beautiful  applications 
of  the  principles  of  expansion. 

Unequal  Expansion  of  Water.  —  The 
general  law  of  expansion  for  nearly  all 
solids  and  fluids,  especially  within  the 
limits  of  the  freezing  and  boiling  points 
of  water  is,  that  each  solid  or  fluid  expands 
or  contracts  an  equal  amount  for  every 
like  increase  and  reduction  of  temperature, 
each  body  having  its  own  rate  of  alteration. 
There  are,  however,  some  exceptions  to 
this  law,  of  which  water  offers  a  remark- 
able example ;  the  comfort,  and  even 
habitability  of  our  globe,  are  in  a  great 
degree  dependent  on  this  exception  to  the 
ordinary  laws  of  nature.  We  will  briefly 
explain  it,  and  the  effects  resulting  from  it. 

If  for  experiment  we  fill  a  large  ther- 
mometer-tube or  bulbed  glass,  with  water, 
and  place  it  in  a  cold  situation,*  where 
we  can  observe  the  fall  of  the  temper- 
ature by  the  thermometer,  we  shall  see 
the  column  descend  regularly  with  the 
temperature,  until  it  reaches  39°*1  F., 
when  the  contrary  effect  will  take  place  ; 
the  water  then  begins  suddenly  to  rise  in 
the  tube,  by  a  regular  expansion,  until  the 
temperature  falls  to  32°,  when  so  sudden 
an  expansion  takes  place  as  to  throw  the 
water  in  a  jet  from  the  open  orifice,  and 
the  ball  at  the  same  time  is  not  unfre- 
quently  broken  from  the  solidification  of 
the  water.  If,  on  the  other  hand,  we  heat 
water  in  such  an  apparatus,  commencing 
at  32°,  we  shall  find  that,  until  the  tem- 
perature rises  to  40°,  the  fluid,  in  place  of 
expanding,  as  we  might  expect,  will 
actually  contract.  Water  has,  therefore, 
its  greatest  density  at  39°'l,  and  its  density 
is  the  same  for  equal  temperatures  above 
and  below  this  point ;  thus  we  shall  find  it 
having  a  similar  density  at  34°  and  45°, 
and  this  is  true  until  it  reaches  the  point  of 
solidification  at  32°. 

Beneficial  Results. — Let  us  now  observe 
what  useful  end  this  curious  irregularity 
in  the  expansion  of  water  subserves.  When 
winter  approaches,  the  lakes  and  rivers,  by 
the  contact  of  the  cold  air,  begin  to  lose 
their  heat  on  the  surface ;  the  colder  water, 
being  more  dense,  falls  to  the  bottom,  and 
its  place   is    supplied  by  warmer  water 


*  A  freezing  mixture  of  salt  and  ice  surround- 
ing it  will  answer  the  purpose  very  well. 
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rising  from  below.  A  system  of  circulation 
is  thus  set  in  motion,  and  its  tendency,  if 
tlie  mass  of  water  is  not  too  large,  is  to 
reduce  the  whole,  gradually,  to  the  same 
temperature  throughout.  When,  however, 
the  water  has  cooled  to  39°-l,  this  circula- 
tion is  suddenly  stopped  by  the  operation 
of  the  law  just  explained :  below  this 
point  the  water  no  longer  contracts  by 
cooling,  and  of  course  does  not  sink,  but, 
on  the  contrary,  expanding,  as  before 
explained,  it  becomes  relatively  lighter, 
and  remains  on  the  surface  ;  the  tempera- 
ture of  this  layer  or  upper  stratum  gradu- 
ally falls,  until  the  freezing  point  is  reached 
and  a  film  of  ice  is  formed.  But  as  ice  is  a 
very  bad  conductor,  the  heat  now  escapes 
with  extreme  slowness;  all  currents  tending 
to  convey  away  the  cooler  parts  of  the 
water  are  arrested,  and  the  thickness  of 
ice  can  increase  only  by  the  slow  conduc- 
tion through  the  film  already  formed  ;  the 
consequence  is,  that  our  most  severe 
winters  fail  to  make  ice  of  any  great 
thickness.  Other  causes,  also,  which  we 
shall  presently  explain,  co-operate  at  all 
times  to  render  the  freezing  of  water  a 
very  slow  process.  If  this  irregularity 
did  not  exist,  there  is  every  reason  to  be- 
lieve that  the  entire  waters  of  the  globe  * 
would  freeze  solid:  when  any  portion 
reached  the  point  of  congelation,  all  would 
become  solid  at  once,  like  a  mass  of 
molten  metal  cooled  in  a  crucible.  We 
cannot  fail  to  be  impressed  by  the  wisdom 
of  that  Power,  which  not  only  frames 
great  general  laws  for  the  government  of 
matter,  but  also  makes  exceptions  to  them 
when  the  welfare  of  His  creatures  requires 
them. 

The  expansion  of  all  gases  and  vapours 
is  the  same  for  an  equal  degree  of  heat ; 
and  equal  increments  of  heat  produce 
equal  amounts  of  expansion.  This  rate  of 
expansion  is  not  altered  by  any  change  in 
the  compression  or  elastic  force  of  the 
gas,  and  amounts  to  -^^th  part  of  the 
volume  of  the  gas  at  O''  for  each  degree  of 
Fahrenheit's  scale. 

When  gases  are  near  the  point  of  com- 
pression at  which  they  become  liquid,  this 
law  becomes  irregular. 

The  expansion  of  air  by  heat,  is   one 


*  Sea-water  above  32°  is  not  subject  to  the 
exception  but  it  is  below  28°. 


cause  of  winds  and  atmospheric  currents. 
The  trade-winds  and  other  regular  winds 
so  well  known  to  mariners,  are  the  joint 
result  of  the  motion  of  the  earth  on  its 
axis,  and  the  rise  of  heated  air  from  the 
equatorial  regions  of  the  globe. 

2.     COMMUNICATION     OF     HEAT. — EQUILI- 
BRIUM   OF    TEMPERATURE. 

Equilibrium  of  Temperature. — A  heated 
body,  like  a  red-hot  cannon-ball,  cools 
when  removed  from  the  source  of  heat; 
1,  by  communicating  its  heat  to  the  sub- 
stance supporting  it,  (conduction  ;)  2,  by 
the  contact  of  the  atmosphere  conveying 
it  away,  (convection  ;)  and  3,  by  direct 
radiation,  or  a  transmission  of  rays  of 
heat  in  all  directions  through  the  sur- 
rounding air,  as  light  is  transmitted.  AM 
these  causes  act  to  withdraw  the  excess  oi 
heat  from  the  heated  body,  which  thus 
divides  itself  equally  among  surrounding 
bodies  according  to  their  several  powers 
of  receiving  it,  until  a  perfect  equilibrium 
of  temperature  is  produced,  the  hot  body 
has  become  cool,  and  the  others  have 
gained  heat. 

In  liquids  of  gases,  this  uniform  diffu- 
sion or  distribution  of  temperature  takes 
place  rapidly,  because  of  the  mobility 
of  their  particles;  but  in  solids,  much 
more  slowly.  Its  diffusion  has  no  con- 
nection with  the  conducting  power  of  the 
fluids,  however,  which  are  among  the 
worst  of  conductors. 

Conduction  of  Heat. — Each  solid  has  its 
own  peculiar  power  of  conducting  heat, 
but  in  all  it  is  a  progressive  operation, 
the  heat  seeming  to  travel  from  particle 
to  particle  with  greater  or  less  rapidity, 
according  to  the  conducting  power  of 
the  solid.  If  we  hold  a  pipe-stem,  or 
glass  rod,  in  the  flame  of  a  spirit-lamp 
or  candle,  we  can  heat  it  to  redness  within 
an  inch  of  our  fingers  with  no  incon- 
venience ;  but  a  wire  of  silver  or  copper 
would  burn  us  in  a  very  short  time  when 
at  the  distance  of  many  inches  from  the 
flame.     This  is  owing  to  a  difference  in- 
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herent  in  these  solids,  which  we  call  con 
ducting    power.      The   progress    of    con- 


286 


CHEMISTRY. 


ducted   heat  in  a  solid  is  easily  shown,  as 
in  fig.  37,  representing  a  rod  of  copper, 
to  which  are  stuck,  by  wax,  several  marbles 
at  equal  distances;   one  end  is  held  over 
a  lamp,   and   the  marbles    drop    ofF,   one 
by  one,  as  the  heat  melts  the  wax  ;    that 
nearest  the  lamp  falling  first,  and  so  on. 
If  the   rod   is    of   copper,    they  all   drop 
very  soon  ;    but  if  a  rod   of  lead  or  pla- 
tinum is  used,  the  heat  is  conveyed  much 
more    slowly.      Little    cones    of    various 
metals,    and    other    substances,    may   be 
tipped  with  wax   or   bits  of  phosphorus, 
and     placed    on    a    hot     surface.      The 
wax    will     melt,      or      the     phosphorus 
inflame,    at     difFepjnt     times,    according 
to  the  conducting    power  of  the  various 
solids.     Accurate  experiments  have  been 
made,  which  have  enabled  us  to  arrange 
most  solids  in  a  table  showing  their  con- 
ducting powers.     The  metals,  as  a  class,  | 
are  good  conductors,  while  wood,  charcoal,  i 
fire-clay,    and    similar    bodies,    are    bad 
ones.     Thus  gold  is  the  best  conductor, 
and  may  be  represented   by  the  number 
1000 ;  then  marble  will  be  23-5,  porcelain 
12,  and   fire-clay   11.      Metals   compared 
vrith  each  other  are  very  difierent  in  con- 
ducting power.     Thus : 


The  conducting  power  of  fluids  is  very 
small.  This  is  contrary  to  the  general 
impression  of  people,  who  think,  from  the 
ease  with  which  a  teakettle  boils,  that 
liquids  conduct  heat  with  facility.  A 
simple  and  instructive  experiment  will 
prove  to  us  that  the  conducting  power 
of  fluids  IS  very  low.     A  glass,  like  that 


Gold 1000 

Silver  ..    973* 
Copper..  898-6 
Platinum  381- 


Iron 374-3 

Zinc 863- 

Tin  ....  303-9 
Lead    ..  179*6 


Marble  . .  23*6 
Porcelain  12*2 
Pipeclay    11-4 


The   sense  of  touch  gives  us   a  good 
idea  of  the  different  conducting  power  of 
various    solids.      All    the   articles   in   an 
apartment  have  nearly  the  same  tempera- 
ture ;    but   if  we   lay  our   hand   upon    a 
wooden    table,    the    sensation  is  very  dif- 
ferent from  that  we  feel  on  touching  the 
marble   mantel  or  the  metal   door-knob. 
The  carpet  will   give  us  still  a  different 
sensation.     The  marble  feels  cold,  because 
It  rapidly  conducts   away  the  heat   from 
the  hand  ;  while  the  carpet,  being  a  very 
bad  conductor,   retains   and   accumulates 
the  heat,  and  thus  feels  warm.     Clothing 
is  not  itself  warm,  but   being  a  bad  con- 
ductor retains  the  heat  of  the  body.     A 
film  of  confined  air  is  one  of  the  worst 
conductors;    loose   clothes   are    therefore 
warmer  than  those  which  fit  closely.     For 
the  same  reason,  porous  bodies,  like  char- 
coal, are  bad  conductors ;    and  a  wooden 
handle  enables  us  to  manage  hot  bodies 
■with  ease. 


Fifif.  65 

in  fig.  65,  is  filled  nearly  to  the. brim  with 
water.  A  thermometer-tube,  with  a  large 
ball,  is  so  arranged  in  it  that  the  ball 
IS  just  covered,  and  no  more,  with  the 
water  ;  the  stem  passes  out  at  the  bottom 
through  a  tight  cork  and  has  a  little 
coloured  fluid,  L,  in  it,  which  will .  of 
course  move  with  any  change  of  bulk 
in  the  air  contained  in  the  ball. 

Thus  arranged,  a  pointer,*  I,  marks 
exactly  the  position  of  one  of  the  drops 
of  inclosed  fluid,  and  a  little  ether  is 
poured  on  the  surface  of  the  water,  and 
set  on  fire.  The  flame  is  intensely  hot, 
and  rests  on  the  surface  of  the  water- 
the  column  of  fluid  at  I  is,  however,' 
unmoved,  which  would  not  be  the  case 
if  any  sensible  quantity  of  heat  had 
been  imparted  to  the  water.     The  warmth 
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of  the  hand  touching  the  ball  will  at  once 
move  the  fluid  at  I,  by  expanding  the 
air  within.  By  heating  a  vessel  of  water 
on  the  top,  then,  we  should  never  succeed 
in  creating  anything  more  than  a  super- 
ficial boiling  ;  at  the  depth  of  a  few  inches 
the  water  would  remain  cold. 

The  conducting  power  of  gases  is  also 
very  small.  Heat  travels  with  extreme 
slowness  through  a  confined  portion  of 
air.  This  is  a  very  different  thing  from 
the  convection  of  heat  in  gases,  which 
we  will  presently  explain.  Double  win- 
dows and  doors,  and  furring  so  called, 
of  plastered  walls,  afford  excellent  illus- 
trations of  the  slow  conduction  of  heat 
through  confined  air.  We  have  no  proof 
that  heat  can  be  conducted  in  any  degree 
by  gases  and  vapours.  To  illustrate  the 
relative  conducting  power  of  solids,  fluids, 
and  gases ;  if  we  touch  a  rod  of  metal 
heated  to  120°,  we  shall  be  severely 
burned;  water  at  150°  will  not  scald  us 
if  we  keep  the  hand  still,  and  the  heat 
is  gradually  raised;  while  air  at  300° 
has  been  often  endured  without  injury. 
The  oven-girls  of  Germany,  clad  in  thick 
socks  of  woollen,  to  protect  the  feet,  enter 
ovens  without  inconvenience  where  all 
kinds  of  culinary  operations  are  going  on, 
at  a  temperature  above  300° ;  although 
the  touch  of  any  metallic  article  while 
there,  would  severely  burn  them. 

Convection  of  Heat. — Fluids  and  gases 
are  heated  by  what  ~ 

is  termed  Convec- 
tion. Heat  applied 
from  beneath  to  a 
vessel  containing 
water,  heats  the 
layer  or  film  of  par- 
ticles in  contact 
with  the  vessel. 
These  expand  with 
the  heat,  and  conse- 
quently, becoming 
lighter,  rise,  and 
colder  particles 
supply  their  place, 
which  also  rise  in 
turn,  and  so  the 
whole  contents  of 
the  vessel  come 
successively      into  Fig-  6C. 

contact  with  the  source  of  heat,  and  convey 
it  away.     This  is  well  illustrated  in  fig.  QQ, 


which  shows  how  water  acts  in  a  vessel 
of  glass,  when  heated  at  a  point  beneath 
by  a  spirit-lamp.  Each  particle  in  turn 
comes  under  the  influence  of  heat,  because 
of  the  perfect  mobility  of  the  fluid,  and 
the  heat  is  thus  conveyed  to,  and  dis- 
tributed throughout,  the  whole  mass.  A 
series  of  such  currents  exist  in  every 
vessel  in  which  water  is  boiled,  and  they 
are  rendered  more  evident,  by  throwing 
into  it  a  few  grains  of  some  solid  (like 
amber),  so  nearly  of  the  same  gravity 
of  water,  that  it  will  rise  and  fall  with 
the  currents.  A  perpetual  circulation  is 
thus  established  in  fluids,  which  serves 
to  keep  up  the  equilibrium  of  temperature 
in  our  globe. 

In  the  air,  and  in  all  gases  and  vapours, 
the  same  thing  happens.  The  earth  is 
heated  by  the  sun's  rays,  and  the  film 
of  air  resting  on  the  heated  surface  rises, 
or  tends  to  rise,  to  be  replaced  by  colder 
air.  The  rarified  air  may  be  easily  seen 
on  a  hot  day,  rising  from  the  surface  of 
the  earth,  being  made  visible  by  its  dif- 
ferent refractive  power.  Hence  arise 
many  aerial  currents  and  winds.  The 
currents  of  the  ocean  are  also  influenced 
by  the  same  cause. 

Convection  and  conduction  of  heat  will, 
therefore,  be  carefully  distinguished  from 
each  other  by  the  learner.  Heat  is,  so 
to  speak,  transported  rapidly  in  fluids 
by  convection,  while  by  conduction  it 
travels  slowly  and  progressively  from 
particle  to  particle,  within  the  limits 
of  the  body  subject  to  it. 

Radiant  Heat. — We  have  spoken  of  the 
sun's  rays  as  composed  of  both  light  and 
heat ;  these  rays  of  heat  proceed  from 
all  hot  bodies,  at  all  temperatures,  for 
the  slightest  disturbance  of  the  equilibrium 
of  temperature  will  occasion  their  emission. 
Radiant  heat  is  subject  in  all  respects 
to  the  same  laws,  and  possesses  the  same 
habitudes  as  light.  It  can  pass  through 
many  substances  ;  it  is  subject  to  reflec- 
tion, absorption,  refraction,  and  polariza- 
tion. Radiation  of  heat  takes  place  in 
a  vacuum  much  more  rapidly  than  in  air, 
and  is,  therefore,  quite  independent  of 
any  conducting  medium. 

Reflection  of  heat  is  shown  by  the  con- 
cave parabolic  mirror.  All  rays  of  heat 
or  light  falling  on  this  form  of  metallic 
mirror  are  collected  at  F,  the  focus,  and 
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a  hot  body  placed  in  the  focus  will  have 
its  rays  sent  forth  in 
parallel  straight  lines, 
as  shown  in  fig.  67. 
A  second  and  similar 
mirror  may  be  so 
placed  as  to  receive 
and  collect  in  a  focus 
all  the  rays  proceed- 
ing from  any  body  in 
the  focus  of  the  other, 
where  they  will  be- 
come evident  by  their 
effect  on  the  thermo- 
meter. If  the  hot 
body  be  a  red-hot 
cannon  -  ball,  and 
the  mirrors  are  carefully  adjusted,  so  as 
to  be  exactly  opposite  each  other  in  the 
same  line,  the  accumulation  of  heat  in  the 
focus  of  the  second  mirror  is  such,  as  to 
inflame  dry  tinder,  or  gunpowder,  even 
at  twenty  feet  distance.  This  arrange- 
ment is  shown  in  fig.  68,  and  the  experi- 


Fig.  67. 


Fig.  68. 

ment  is  a  most  striking  and  satisfactory 
one.  It  is  quite  essential  that  the  mirrors 
should  be  highly  polished ;  otherwise  the 
heat,  in  place  of  being  reflected  to  the 
second  mirror,  will  be  absorbed  by  the 
dull  surface.  A  bright  mirror  will  not 
become  sensibly  hotter  from  the  near 
approach  of  the  hot  body,  nearly  the 
whole  heat  being  reflected  ;  but  a  black 
mirror  will  grow  rapidly  hot,  and  will  then 
emit  heat  itself,  by  what  has  been  called 
secondary  radiation. 

The  formation  of  dew  is  owing  to 
radiation,  cooling  the  surface  of  the  earth 
so  rapidly,  that  the  moisture  of  the  air, 
which  is  always  abundant  in  summer,  is 
condensed  upon  it;  as  we  see  it  on  the 
outside  of  a  tumbler  of  iced-water  in  a 
hot  day.  Radiation  takes  place  more 
rapidly  from  the  surface  of  grass  and 
vegetation,  than  from  dry  stones  or  dusty 


roads:  for  this  reason,  plants  receive 
abundant  dew,  while  the  barren  sand  has 
none. 

Radiation  of  cold  was  formerly  sup- 
posed to  occur,  because  a  mass  of  ice 
placed  in  the  focus  of  one  mirror,  caused 
the  thermometer  in  the  other  to  fall.  The 
true  explanation  of  this  is,  that  the  ther- 
mometer, in  this  case,  is  the  hot  body,  and 
parts  with  heat  to  melt  the  ice,  and  thus 
restore  the  equilibrium  of  temperature. 
Cold  is  merely  the  absence  of  heat,  and  is 
a  negative,  and  not  a  positive  quality. 

Absorption  of  Heat. — All  black  and  dull 
surfaces  absorb  heat  very  rapidly  when 
exposed  to  its  action,  and  part  with  it 
again  by  secondary  radiation.  The  sun 
shining  on  a  person  dressed  in  black,  is 
felt  with  much  more  power  than  if  he 
were  dressed  in  white.  The  former  colour 
rapidly  absorbs  heat,  while  from  the  latter 
a  considerable  part  of  it  is  reflected.  The 
colour  of  bodies  has  nothing  to  do  with 
their  radiating  powers,  and  one  coloured 
cloth  is  as  warm  in  winter  as  another,  as 
regards  the  emission  of  heat. 

The  nature  of  the  surface  of  bodies  has 
the  greatest  effect  on  their  several  powers 
of  radiation.  Hot  water  in  a  bright  tin 
canister,  or  a  polished  silver  teapot,  will 
remain  hot  very  much  longer  than  in  a 
vessel  with  dull  or  roughened  surfaces.  A 
coating  of  lamp-black  on  the  suriace  of  a 
tin  canister,  placed  in  the  focus  of  the 
mirror,  will  radiate  five  times  more  heat 
from  boiling  water  than  clean  lead,  and 
eight  times  more  than  bright  tin,  as  proved 
by  the  differential  thermometer.  Bright 
metals  have  the  lowest  radiating  power, 
and  hence  are  selected  to  preserve  heat  in 
those  substances  which  we  wish  to  keep 
hot.  For  the  same  reason,  they  are  the 
worst  vessels  in  which  to  heat  a  fluid. 
The  effort  to  boil  water  in  a  bright  copper 
teakettle,  is  very  tedious  ;  as  soon,  how- 
ever, as  the  surface  becomes  sooty  from 
the  fire,  the  heat  passes  in  rapidly.  The 
nature  and  not  the  colour  of  the  surface 
affects  radiation.  A  dull  cast-iron  stove 
radiates  more  heat  than  a  polished  sheet- 
iron  one — the  openness  of  the  pores  and 
great  number  of  points  of  the  cast-iron 
materially  aid  its  radiating  power. 
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SYSTEM  OF  ELOCUTION. 

POSTURES    AND    MOTIONS    OF    THE    HANDS. 

The  Roman  critics  and  orators  attri- 
buted considerable  importance  to  the  man- 
ner of  disposing  the  fingers,  in  delivery, 
ascribing  to  each  particular  disposition  of 
them,  a  significancy,  or  suitableness  for 
certain  expressions,  of  wliich  we  do  not 
always  see  the  force.  Several  of  these 
dispositions  of  the  fingers  are  employed 
by  our  speakers,  but  without  attaching 
to  them  any  particular  significancy.  Either 
they  ai'e  natural  gestures,  or  they  are 
imitations,  of  which  the  origin  is  not  re- 
membered, or  regarded,  as  many  of  our 
apparently  original  actions  are. 

The  postures  of  the  hand  are  deter- 
mined by  four  different  circumstances:  1. 
By  the  disposition  of  the  fingers.  2.  By 
the  manner  of  presenting  the  palm.  3.  By 
the  combined  disposition  of  both  hands.  4. 
By  the  part  of  the  body  on  which  they 
are  occasionally  placed. 


First  Class  of  the  Postures  of  the  Hands, 
depending  on  the  Disposition  of  the  Fingers^ 
—  The  natural  state,  noted  Fig.  7. 
The  hand,  when  unconstrained,  in  its 
natural,  and  relaxed  state,  either  hanging 
down  at  rest,  or  raised  moderately  up,  has 
all  the  fingers  a  little  bent  inwards  towards 
the  palm ;  the  middle  and  third  finger 
lightly  touch  ;  the  fore-finger  is  separated 
from  the  middle  finger,  and  less  bent,  and 
the  little  finger  separated  from  the  third, 
and  more  bent.  The  extremity  of  the 
thumb  bends  a  little  outwards;  and,  in  its 
general  length  and  disposition,  is  nearly 
parallel  with  the  fore-finger.  When  the 
arm  is  raised  horizontal,  the  hand  is  held  ob- 
liquely between  the  postures  inward  and  su- 
pine. But  it  is  not  necessary  that  a  speaker 
should  confine  himself  to  any  one  posture 
of  the  hand ;  variety  may  often  demand 
the  contrary :  if,  however,  he  should  prefer 
using  only  one,  this  posture  merits  the 
preference. 


Fig.  7. 


Fig.  8. 


Fig.  9. 


Fig.  10.  Pig.  11. 

Clenched,  Fig.  8.  The  fingers,  in 
this  disposition,  are  firmly  closed,  and 
press  their  extremities  upon  the  pahn  ;  the 
thumb  aids  the  pressure,  and  is  lapped, 
particularly  over  the  middle  finger. 

Extended,  Fig.  9.  The  fingers,  in 
this  state,  whatever  may  be  the  general 
position  of  the  hand,  are  separated  from 


Fig.  12. 

each  other  with  energy  in  proportion  to 
the  excitation  of  the  speaker. 

Index,  Figs.  10,  11,  12.  Pointing  with 
the  fore-finger,  and  sometimes  also  with 
the  middle  finger  extended,  the  other  fin- 
gers turned  inwards,  and  contracted  with 
more  or  less  force,  according  to  the  energy 
of  the  speaker.     This  gesture  is  used  in 


Kg.  13.  Fig.  14.  Fig.  15. 

reproach  and  indication,  from  the  last  of  which  it  has  its  name,  index. 


Fig.  16. 
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Collected,  Fig.  13  and  14.  When  the 
ends  of  all  the  lingers  are  gently  inclined 
towards,  or  touch  tlie  end  of  the  thumb. 

With  the  fingers  collected,  as  in  a,  the 
hand  is  brought  near  the  lips,  or  opposite 
shoulder,   then  removed  in   the   contrary 


direction,   with   the   fingers   extended,  as 
in  h. 

Holding,  Figs.  17,  18,  19.  The  finger 
and  thumb  are  pressed  together,  either  the 
fore  or  middle  finger,  or  both ;  the  other 
fingers    are    contracted,     more    or    less, 


Fig.  17. 
according  to  the  degree  of  energy  required 
by  the  sentiment. 

Hollow,    Fig.   20.     When   the  palm  is 


Pig.  18.  Fig.  19, 

held  nearly  supine,  and  the  fingers  turn 
inwards,  without  touching. 

Thumb,    Fig.    21    and    22.      Pointing 


with  the  thumb,  the  fingers  being  clasped 
down,  and  the  thumb  extended. 

Grasping,  Fig. 
23.  The  fingers  and 
thumb  seizing  the 
garments,  or  the 
hair. 

"  That  gesture," 
says  Quintilian, 
*'  which  urges  on 
the  words,  con- 
tracting and  open- 
Fig.  23.  ing  the  hand  with 
alternate  and  rapid  motion,  is  rather  ad- 


Fig-.  21. 


Fig.  24. 

mitted  by  common  usage,  than  according 
to  art."     (See  Fig.  24.) 

Second  Class  of  the  Postures  of  the  Hands, 
depending  on  the  manner  of  presenting  the 
Palm.  —  Prone,     Fig.   25.     The   hand  is 


Fig.  25.  ■  Fig.  26. 

prone  when  the  palm  is  turned  downwards. 


Fig.  22. 

Supine.  The  hand  is  said  to  be  supine, 
when  the  palm  is  turned  upwards,  as  in 
Fig.  26. 

Inwards,   Fig.  27.     When  the  palm   is 


Fig.  27.  Fig.  28. 

turned  towards  the  breast  and  the  hand  is 
held  on  the  edge. 

Outwards,  Fig.  28.  When  the  palm 
is  turned  from  the  body,  and  towards  the 
object,  the  thumb  downwards,  tlie  hand 
held  on  the  edge. 

Vertical,  Fig.  29. 
When  the  palm  is  per- 
pendicular to  the  horizon, 
the  fingers  pointing  up- 
wards. 

Forwards.     When   the 
palm    is    presented    for- 
wards,   the    arm    hang- 
ing down,  or  placed  in 
Fig.  29.  one  of  the    extended,  or 

backward  positions. 

Backwards.  When  the  palm  is  turned 
backwards,  the  arm  hanging  down,  or 
placed  in  one  of  the  extended,  or  back- 
ward positions. 

Third  Class  of  the  Postures  of  the  Hands, 
arising  from  the  combined  disposition  of  both 
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Hands.  —  Applied,  Fig.  30.  When  the 
palms  are  pressed  together,  and  the  fin- 
gers and  thumbs  of  each  are  mutually  laid 
against  each  other. 


Clasped,  Fig.  31.  When  all  the  fin- 
gers are  inserted  between  each  other,  and 
the  hands  pressed  closely  together. 


Fig.  30. 


Fig.  31. 


Fig.  32. 


Folded,     Fig.   32.     When    the    fingers 
of  the  right  hand,  at  the  second  joint,  are 


laid  between  the  thumb  and  fore-finger  of 
the  left,  the  right  thumb  crossing  the  left. 


Fig  33. 

Crossed,  Fig.  33.  When  the  left  hand 
is  placed  on  the  breast,  and  the  right  on 
left,  or  the  contrary. 

Inclosed,  Fig.  34.     When  the  knuckles 


Fig.  34. 

at  the  middle  joint  of  one  hand,  mode- 
rately bent,  are  received  within  the  palm 
of  the  other,  the  fingers  of  which  stretch 
along  the  back  of  the  inclosed  hand  nearly 


Fig.  35 


Fig.  36. 


or 


to   the  wrist,    the    thumbs   crossing 
rather,  laid  at  length  over  each  other. 

Touching,  Fig.  35.  When  the  points 
of  the  fingers  of  each  hand  are  brought 
lightly  into  contact. 

Wringing,  Fig.  36.  When  both  hands 
are  first  clasped  together,  and  elevated, 
then  depressed,  and  separated  at  the  wrists, 
■without  disengaging  the  fingers. 

Enumerating,  Fig.  37.  When  the  index 
fino-er  of  the  right  hand  is  laid  succes- 
sively upon  the  index,  or  the  different 
fingers  of  the  left.  If  the  number  of  divi- 
sions be  more  than  four,  the  enumeration 
should  begin  from  the  thumb.     Sometimes 


the  finger  and  thumb  of  the  right  hand 


Fig.  37. 
hold  the  finger  of  the  left,  which  represent 
the  division 
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THE  GOLDEN  PEACOCK. 

PART    III. 

Moored  in  a  lonely  bay,  on  the  eastern 
coast  of  Britain,  lay  two  Saxon  vessels, 
waiting  to  take  off  Cerdic  and  Mordred 
and  a  small  party  of  soldiers  and  priests 
of  the  Saxon  idolatry,  when  they  could 
get  down  to  the  coast  without  falling  into 
the  hands  of  the  British,  whom  Arthur 
had  instructed  how  to  watch  almost  every 
possible  path  of  escape.  Near  to  this 
tranquil  little  bay  stood  a  humble  Chris- 
tian church,  built  of  wood,  in  plain  and 
simple  style — a  house  of  God,  indeed, 
rather  than  a  temple  of  priests.  In  this 
little  church  the  poor  people  of  the 
surrounding  rural  district  had  been  wont 
to  worship  in  peace  and  humility.  But 
Cerdic  and  his  Saxons  came  when  the 
people  were  at  their  prayers,  and  made  all 
prisoners,  except  one,  who  escaped  to 
spread  the  direful  news,  which  soon 
reached  the  ears  of  King  Arthur.  He 
set  out  at  once  with  a  small  party  of  men- 
at-arms,  and  marching  rapidly  through 
the  night  some  twenty  miles,  surrounded 
the  church  before  daybreak.  Command- 
ing perfect  stillness  among  his  soldiers, 
Arthur  climbed  into  an  oak-tree,  which 
grew  up  before  the  church  window,  and 
from  this  elevation  he  commanded  a  clear 
view  of  all  that  was  going  on  within.  Part 
of  the  roof  had  been  taken  off  for  fear  of 
the  magical  influences  which  the  Saxon 
priests  supposed  the  Britons  to  possess  in 
covered  buildings.  A  great  image  of 
Odin  had  been  placed  on  the  communion- 
table, and  chained  before  it  were  the 
British  prisoners.  Children  were  there, 
weeping  and  wailing,  shepherds,  woodmen, 
artificers,  and  aged  men  and  women ; 
a  little  apart  from  them  was  the  humble 
Christian  priest  of  the  little  flock  ;  and  by 
his  side  stood  Guinever,  the  captive  Queen, 
pressing  to  her  bosom  a  crucifix,  her 
lovely  countenance  firm  and  composed. 

To  drown  the  cries  of  the  captives, 
Saxon  priests  chanted  wild  rhymes  in 
loud  tones,  with  frenzied  gestures.  The 
spirits  of  demons  seemed  to  have  entered 
into  them.  They  brandished  knives  and 
daggers  close  to  the  face  of  Guinever  and 
the  Christian  priest,  and  drew  near  to 
them  a  large  bronze  sacrificial  bowl,  by 
which  Arthur  knew  that  it  was  intended 


to  sacrifice  the  prisoners  to  Odin,  the 
Saxon  god  of  slaughter.  Thrilled  with 
horror,  he  hastily  descended  the  tree, 
gave  a  few  hurried  orders  to  his  men, 
and  then  again  reascending,  followed  by 
several  soldiers,  stealthily  climbed  upon 
the  broken  roof,  and  dropped  softly  down 
into  the  interior  of  the  church. 

"As  I  hope  to  enter  Valhalla,"  ex- 
claimed Cerdic,  "  which  none  may  enter 
but  the  courageous  who  shed  much  blood, 
and  make  precious  offerings  of  human 
life,  I  would,  to  conquer  Arthur,  here 
sacrifice  to  Odin  the  nearest  and  dearest 
of  my  blood  and  family;  but  now,  instead, 
I  offer,  to  propitiate  the  deity,  the  Q,ueeu 
of  my  enemy  himself — Seize  her,  priests, 
strike  deep,  and  let  her  blood  be  sprinkled 
abroad,  to  atone  for  the  disgraces  I  have 
suffered  from  her  lord — advance  I  say, 
and  strike !" 

"  That  will  I,  fell  pagan,"  exclaimed 
King  Arthur, — one  blow  from  whose  good 
sword,  Calibur,  laid  Cerdic  prostrate  and 
bleeding  at  the  hero's  feet,  and  the  next 
moment  Guinever  had  flown  to  his 
arms,  and  swooned  with  sudden  joy.  The 
church  door  was  burst  open  from 
without,  and  the  astonished  Saxons  were 
surrounded  and  overpowered,  while  the 
building  resounded  with  shouts  of  "  King 
Arthur!  King  Arthur  !  "  Then  were  the 
bonds  of  the  British  prisoners  removed,  and 
with  prayers  of  thankfulness  and  cries  of 
joy,  they  were  set  at  liberty.  Little  quarter 
was  given  to  the  Saxons ;  when  Cerdic  half 
raised  himself  to  address  Arthur  in 
broken  Celtic  language. 

"King,"  said  he,  "thou  hast  been 
reputed  magnanimous;  fame  sometimes 
lies  in  her  reports  ;  but  I  will  speak  her 
sooth,  if  thou  wilt  give  me  leave  to  die 
on  sea  instead  of  land,  for  my  race  ever 
loved  the  sea,  and  I  would  seek  Valhalla 
through  the  watery  paths.  Grant  me 
this,  I  do  implore  thee,  O,  victorious 
British  Emperor." 

"On  one  condition  I  will,"  replied 
Arthur ;  "  thou  shalt  reveal  where  Mor- 
dred, my  traitor  cousin,  lies  hid,  and  thou 
shalt  swear,  whether  thou  liv.est  or  diest, 
to  trouble  this  land  no  more." 

"  King  Arthur,  the  gods  befriend  thee ! 
I  will  strive  no  more.  As  for  thy  cousin, 
he  is  in  the  land  whence  ray  people 
come." 
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"  Swear  by  Odin,  your  god  there,  if 
thou  livest  after  this  day,  never  to  set 
foot  again  on  British  ground  !  " 

"  I  swear  by  Odin  !  O  remove  me,  my 
Saxons, —  I  faint." 

"  Take  him  to  your  ships  yonder,"  said 
Arthur  to  the  Saxon  priests, — "  and  look 
he  keep  his  oath." 

A  few  weeks  after,  Arthur  and  Guinever 
were  solemnly  crowned  in  Caerleon  (in 
Monmouthshire),  then  a  beautiful  Roman- 
British  city.  Many  tributary  chiefs  were 
present,  from  the  lesser  states  of  Britain. 
After  the  ceremony,  a  grand  military 
festival  was  held  for  passages  of  arms  : 

"At  Caerleon,  he  kept  the  Table  Round, 

Most  famous  for  the  sports  at  Pentecost, 
From   whence   all   knightly  deeds   and  brave 
achievements  sprung." 

There  were  jousts,  dances,  carols,  and 
"  great  and  beautiful  repasts.' '  The  banner 
of  the  Golden  Peacock,  the  symbol  of  the 
order,  floated  high  and  broad  over  the 
sumptuous  pavilion  that  was  erected  for 
the  heroic  fraternity  of  the  Round  Table. 
Each  of  the  brothers-in-arms  sat  at  the 
banquet,  having  his  brow  wreathed  with 
oak  and  laurel  ;  the  hair  turned  back 
from  the  forehead  to  the  crown  of  the 
head,  and  thence  to  the  neck,  so  as  to 
leave  the  face  fully  seen.  Long  mous- 
taches partly  covered  the  mouth.  The 
helmet,  the  lance,  and  the  sword  of  each 
hero,  was  borne  by  a  military  vassal,  who 
stood  behind  his  lord's  seat.  The  helmet 
was  of  brass,  surmounted  by  the  Golden 
Peacock.  At  the  banquet  the  warriors 
wore  a  dress  not  much  unlike  that  which 
is  now  styled  "the  garb  of  old  Gaul." 
This  was  ornamented  with  bands  of  solid 
gold,  worn  about  the  neck  and  arms. 
Rings,  also,  they  wore,  and  corslets  of 
gold  on  the  breast. 

Guinever  and  her  ladies  graced  the 
royal  table,  day  by  day,  and  applauded 
and  rewarded  the  feats  of  arms.  But  the 
coronation  festival  took  place  at  Pente- 
cost, and  on  the  following  Midsummer- 
day,  Guinever  died,  from  the  effects  of 
her  sufferings  and  alarm  whilst  Cerdic's 
prisoner.  Midsummer-day  was  a  great 
festival  among  the  British  people,  and 
Guinever  had  always  favoured  the  old 
observances.  The  weather  was  warm,  the 
sky  clear  and  blue, — she  lay  and  listened 
to   the   song   of  the  lark,  as   it  hovered 


between  heaven  and  earth,  just  visible 
through  her  open  lattice,  which  let  in  a 
stream  of  sunshine  on  her  couch.  That 
lark  was  like  an  angel  to  Guinever.  Her 
soul  went  up  heavenward  with  its  exqui- 
site song,  her  constant  affections  dwell- 
ing to  the  last  on  Arthur.  She  chose  her 
resting-place,  a  fair  woodland  scene.  She 
pointed  out  the  spot  for  her  grave,  under 
a  verdant  bank,  o'  ershadowed  with  trees  : 
-"  Where  the  lark  might  make  its  nest. 


And  the  breezes  sweetly  blow  from  the  south 

and  from  the  west ; 
Where  the  pleasant  flowers  might  bloom,  and  all 

things  seem  so  fair. 
That  even  those  in  love  with  life  might  long  to 

rest  them  there." 

"  There  will  I  sleep,"  she  said,  "  until  my 
lord  King  shall  have  finished  tlie  war ;  and 
then  may  he  and  I  repose  in  the  holy 
Abbey  of  Aval  on." 

And  her  dying  wishes  were  obeyed ;  and 
during  many  years,  every  Midsummer- 
day,  a  sort  of  floral  festival  was  performed 
at  her  grave  by  British  women,  who  loved 
and  reverenced  her  memory.      They  came 

"  With  garlands  wrought  of  motherwort,  or  else 
with  vervain  sweet ; " 

with  orpine,  called  "Midsummer  men," 
with  branches  of  green  birch,  and  fair 
lilies  and  violets,  and  many  other  sweet 
forest  flowers,  that  were  left  to  breathe 
out  their  odorous  existence  in  the  tranquil 
solitude. 

At  that  grave.  Merlin  and  Arthur  met, — 
the  seer  and  king  ;  and  Arthur  was  re- 
minded of  the  vision  which  Merlin  had 
brought  before  him  in  Lindum  Castle. 

Merlin  was  attired  in  a  blue  flowing 
gown, — the  symbolical  colour  of  the  Bardic 
Order  of  Druids, — and  an  upper  robe, 
fastened  on  the  shoulder  with  a  massive 
gold  button.  He  held  a  divining-rod, 
shaped  like  a  shepherd's  crook.  His 
head,  bare  and  shining,  was  encircled  by  a 
wreath  of  oak-leaves,  in  honour  of  the 
Midsummer  festival  and  the  memory  of 
Guinever.  His  beard  black  as  night, 
covered  his  breast. 

**  King  Arthur,"  said  he,  "  thou  warrest 
in  vain  against  the  sons  of  Odin.  As 
many  Saxon  kings  as  there  are  days  in 
the  week  shall  set  up  as  many  kingdoms, 
and  the  Celts  and  the  Cymry  must  flee 
before  them  to  the  forests  and  the  moun- 
tains ;  but  the  forests  may  not  long  afford 
them  shelter,  and  in  the  mountains  only 


294 


THE  GOLDEN  PEACOCK. 


may  they  abide.  I  look,  also,  far  away 
into  distant  time,  and  I  see  this  Saxon 
race,  mingled  with  other  northern  blood, 
forming  one  nation, — strong  as  the  lion, 
soaring  as  the  eagle,  and  clothed  in  riches 
and  honour.  Further  still  I  look,  and  I 
see  this  matchless  sea-born  race,  filling 
the  whole  earth  with  its  language,  its  com- 
merce, and  its  wisdom." 

"  Have  I  then  wasted  the  best  years  of 
my  life  in  a  fruitless  struggle?"  said 
Arthur ;  **  that  I  never  will  believe  ! — No  ; 
I  shall  root  out  these  faithless  and  perfidi- 
ous Saxons ;  it  is  the  work  I  was  born  to 
accomplish.  I  saw  it  before  me,  and 
accepted  the  charge  when  I  was  a  boy  at 
Tintagel.  I  would  not  lose  my  hopes  of 
ultimate  triumph  for  all  that  thou  canst  say. 
My  father's  sword  and  shield  shall  not  be 
laid  by  until  my  purpose  is  fulfilled,  until 
I  have  driven  these  Saxon  robbers  back 
for  ever  to  their  native  dens.  I  have  no 
other  hope  or  joy  to  live  for  now." 

"  King  Arthur,  '  we  see  in  part,  and  we 
know  in  part,'  but  more  remains  unseen, 
— more  remains  unknown.  Thou  hast 
wrought  great  victories  for  the  Celts  and 
the  Cymry,  but  their  dominion  is  a  tale 
that  is  told.  Nevertheless,  thy  life  is  not 
wasted,  for  thy  memory  shall  never  cease 
from  this  land,  and  King  Arthur  and  his 
Round  Table  shall  be  named  as  long  as 
this  island  endures." 

"  But  what  of  Cerdic  ?  " 

"  Once  more  thou  shalt  prevail  against 
him  ;  but  if  thou  attempt  further,  thy  sun 
will  go  down  in  blood.  Then  those  other 
visions  which  I  showed  thee  will  become 
verity.  Take  thou  warning — when  the 
banner  of  the  Peacock  falls  into  the  hands 
of  the  Saxons,  king  Arthur's  victories  end." 

Cerdic  slowly  recovered  of  his  wounds ; 
then,  breaking  his  engagement,  he  sailed 
round  the  island,  and  landed  at  Totness,  in 
Devonshire.  Arthur  hastened,  by  forced 
marches,  to  punish  this  new  aggression, 
and  the  Saxons  were  routed  with  immense 
slaughter  at  the  grand  battle  of  Badon 
(Bath),  in  which  Arthur  performed 
1  astonishing  acts  of  valour,  with  his  good 
;  sword  Calibur,  and  his  stout  lance  Rou. 
By  this  twelfth  victory  of  king  Arthur, 
Cerdic,  a  second  time,  was  obliged  to  quit 
the  country.  But  still  he  kept  upon  the 
open  sea,  watching  for  opportunities  to 
renew  his  attempts. 


The  king  of  Strathclyde,  Mordred's 
brother,  was  faithful  to  the  British  cause, 
and,  being  besieged  in  his  capital  city, 
Alclwyd  (Dumbarton),  by  the  barbarian 
Scots,  from  the  west  and  north,  the  hea- 
then Picts  and  Saxons  newly  landed  in  the 
west,  Arthur  hastened  with  all  speed  to 
Alclwyd,  defeated  the  barbarians,  and  pur- 
sued them  into  the  fastnesses  of  Loch 
Lomond.  The  Pictish  kingdom  was 
divided  into  two  hostile  provinces, — the 
Christian  and  Pagan  ;  the  former,  for  the 
most  part,  dwelling  south  of  the  Gram- 
pians, the  latter  on  the  north.  Brude,  the 
father  of  Guinever,  was  the  Christian  king 
of  the  Christian  Picts,  who  assisted  Arthur 
with  all  the  aid  they  could  spare  from  the 
protection  of  their  own  homesteads.  After 
the  defeat  of  the  heathen  Picts  and  Scots, 
Brude  returned  with  the  British  king, 
and  as  they  moved  southward,  they  care- 
fully destroyed  every  Pagan  temple,  and 
restored  the  ruined  churches.  This 
was  the  period  of  the  highest  chivalric 
glory  of  King  Arthur  and  his  Round 
Table;  for  although,  as  an  institution, 
chivalry  and  the  feudal  system  date  their 
commencement  from  a  much  later  period, 
the  romantic  spirit  of  that  institution,  and, 
also,  some  of  its  essential  forms,  really 
originated  with  Arthur,  whom  we  may 
style  the  morning  star  of  chivalry.  After 
the  victory  of  Mount  Badon,  he  divided 
the  lands  of  Britain  among  his  faithful 
vassals  of  the  Round  Table,  they  holding 
their  respective  territories  on  the  condi- 
tion of  certain  military  aid  to  be  rendered 
to  Arthur  and  the  commonwealth,  when- 
ever required.  The  object  of  this  primi- 
tive feudal  arrangement  was  simply  defence 
of  the  country.  The  Round  Table,  there- 
fore, was  no  mere  splendid  folly,  such  as 
the  Round  Table  of  King  Edward  IIL, 
imitated  at  Windsor  from  the  traditions  of 
Arthur,  between  seven  and  eight  hundred 
years  later.  At  the  same  time  the  lively 
imagination  of  Arthur  delighted  to  invest 
with  ideal  symbols  and  poetic  visions  the 
stern  and  terrible  reality  of  the  great 
struggle  on  which  he  had  embarked  all  his 
energies  and  all  his  hopes.  The  Bardic 
order  of  the  Druids  found  in  him  a  magni- 
ficent patron,  and  wherever  he  moved  they 
attended  his  steps,  ready  to  pour  forth  at 
his  table  metrical  narratives  of  his  battles 
and  victories,  songs  of  triumph,  or  lament 
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ing  elegies.  The  harp,  the  voice,  the 
inspired  fancy,  were  never  wanting,  and 
no  hero  of  the  Round  Table  fell  in  battle 
unsung,  nor  was  any  deed  of  honour  done 
for  the  British  cause  without  being  re- 
corded in  Bardic  verse.  Truth  and  poetry 
mingled  in  their  compositions.  It  is 
worthy  of  remark,  that  in  the  most  ancient 
specimens  now  existing  of  British  poetry, 
the  Triads,  the  poems  of  Llywarch  Hen, 
and  of  Talicssin,  speak  of  Arthur,  not 
as  the  fabulous  prodigy  described  by  later 
romancers,  but  as  a  prince  and  captain 
of  eminence.  In  the  real  life  of  Ar- 
thur, there  is  a  period  of  no  less  than 
twentv  to  twenty -two  years  unaccounted 
for,  from  520  or  522  to  542.  This  mys- 
terious  disappearance  of  the   great  chief 


ed  to  the  fond  belief  that  was  so  long 
after  cherished  by  the  superstitious  and 
fanciful  Celtic  and  Cymric  Britons,  that 
he  had  been  carried  off  to  be  healed  of  his 
wounds  in  fairy  land,  whence  he  would  one 
day  return  to  lead  his  countrymen  to 
ultimate  victory  and  dominion  over  all 
their  enemies.  Everything  connected 
with  his  disappearance  was  shrouded  in 
darkness, — let  us  lift  the  veil  a  little. 

A  third  time  Cerdic  landed  on  the  soutli 
coast,  and  Arthur  met  him  with  his  full 
power,  at  Llongborth  (literally,  the  haven 
of  ships),  supposed  to  be  Portsmouth. 

Towards  the  close  of  this  battle,  Arthur 
pursued  the  Saxons  into  the  marshy 
ground  bordering  the  seacoast  opposite 
Vectis,  or  the  Isle  of  "Wight.  Here  his 
horse  stumbled,  and  he  was  thrown  vio- 
lently forward.  The  marshy  nature  of  the 
ground  hindered  his  movements,  and  in  a 
minute  he  was  surrounded  by  a  troop  of 
Saxons,  who  would  have  slain  him  there, 
but  that  he  cried  out,  "  Hold,  I  am  Ar- 
thur! "      The  exultation  of  the  Saxons  was 
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indescribable,  as  the  news  spread  among 
them  that  Arthur  was  taken.  As  he  was  led 
away  to  the  presence  of  Cerdic,  his  atten- 
tion was  attracted  by  a  great  fire  burning, 
in  the  midst  of  which  was  a  torn  standard. 

*'  What  standard  is  that  which  the 
Saxons  are  burning  yonder  ?  "  asked  Ar- 
thur. 

"  It  is  thy  standard,  the  banner  of  the 
Golden  Peacock,"  answered  his  guard  ;  "  we 
know  that  Merlin  enchanted  it,  and  when 
it  is  destroyed,  your  victories  cease." 

"  Once  more,  then,  we  meet,  king  Ar- 
thur," said  Cerdic,  grimly  smiling,  "  and 
under  different  auspices.  Thou  art  my 
prisoner  now  !" 

"  And  I  ask  no  mercy,  Saxon  I  At 
least  I  would  not  stain  my  name  with 
falsehood  to  save  my  life, — so  following 
thy  example." 

"  For  that  saying  would  I  slay  thee,  but 
that  I  owe  thee  requital  for  thy  mercy,  when 
I  was  in  thy  hands  as  inow  thou  art  in 
mine.  Some  of  my  vassals  call  Mordred, 
my  lieutenant,  hither;  he  shall  conduct 
thee  to  the  island  yonder,  and  there  shalt 
thou  remain  my  prisoner  until  thou  con- 
sent to  the  Saxon  rule  in  Britain.  Once 
yield  in  that,  and  I  will  give  thee  liberty 
and  honourable  place  amongst  us, — for 
thou  art  valiant  and  worthy." 

"  If  thou  or  thy  people  hold  one  foot  of 
the  land  of  ray  fathers,  it  shall  never  be 
said  that  Arthur  consented.  Thy  sword,  or 
thy  dungeon,  rather  than  that.  But 
one  favour  I  claim  of  thee,  in  return  for 
that  I  granted  thee ;  make  some  other 
man  than  Mordred  my  keeper.  There 
are  wounds  worse  than  the  sword  can  give. 
Spare  me  the  presence  of  this  traitor,  this 
apostate,  this  vile,  perfidious  ingrate!" 

*'  Railing  cannot  set  you  free, "  said 
Mordred,  as  he  approached  exultingly. 

"  Nor  move  thy  heart  or  conscience, 
villain !" 

"  Neither  ;  you  have  wronged  me  from 
first  to  last,  kept  me  down,  supplanted 
me  in  everything  I  most  desired.  I  united 
with  the  Saxons  to  humble  thee,  to  bring 
thee  low,  and  the  hour  has  come.  Thy 
power  and  dominion  now  are  passed  from 
thee  for  ever  !" 

"To  thee  and  Cerdic  ?" 

"  Even  so,  great  son  of  Uther  !  " 

*'  But  I  have  power  and  dominion  beyond 
your  reach." 


"  Where  ?" 

"  In  my  firm  soul,  base  traitor  !  There 
thy  dark  shadow  cannot  dim  my  peaceful 
conscience,  my  happy  memories,  my  im- 
mortal hopes.  Therefore  may  I  defy  the 
malice ;  besides,  I  have  an  angel  in  hea- 
ven who  will  minister  comfort  to  me,  but 
she  will  be  thy  accusing  spirit.  She 
hovers  in  everlasting  brightness  near  me ; 
what  canst  thou  do  to  rob  me  of  that  joy  ?" 

**  Thou  dreamest,  Arthur ! " 

"  You  cannot  bar  me  from  my  dreams. 
You  cannot  fetter  my  free  thought.  Go 
to,  I  have  a  life  within  that  mocks  at  pri- 
sons!" 

"  The  time  is  come  to  prove  this  boast ; 
the  vessel  waits  for  you." 

Visitors  to  Carisbrook  Castle,  in  the 
Isle  of  Wight,  of  the  nineteenth  century, 
gaze  with  no  small  wonder  on  the  ruined 
keep,  with  its  perilous  flight  of  seventy- 
two  steps ;  almost  perpendicularly  placed 
on  the  side  of  a  great  artificial  mound, 
and  its  well  in  the  centre  of  the  interior, 
three  hundred  feet  deep.  The  lowest 
story  of  the  keep  only  is  preserved. 
Above  this,  in  the  time  of  king  Arthur 
and  Cerdic,  were  two  other  stories ;  the 
roof  of  which  formed  a  small  open  area, 
surrounded  by  low  battlements.  The 
upper  story  was  a  dungeon,  having  a 
single  narrow  aperture  cut  in  the  thick 
stone  wall  for  the  admission  of  light  and 
air — one  of  those 

"  Loop-hole  grates,  where  captives  weep." 

In  this  dungeon  King  Arthur  suffered  all 
the  horrors  of  a  lengthened  and  hopeless 
captivity,  while  the  Saxons  made  good 
their  hold  of  Britain,  and  Cerdic  and 
Mordred  together  ruled  the  west.  Happy 
seemed  it  now  to  the  hero  that  Guinever 
slept  in  peace.  That  consideration  half 
reconciled  him  at  times  to  his  mournful 
destiny. 

Let  us  look  upon  him  near  the  close  of 
his  long  captivity.  His  years  are  still  in  their 
prime,  but  confinement  and  sorrow  have 
bowed  his  once  gigantic  form,  traced  his 
countenance  with  wrinkles,  and  blanched 
his  long  hair  and  beard,  which  hangs  in 
wild  tangled  masses  about  his  neck  and  face. 
Clad  in  a  soiled  and  torn  robe,  he  ascends 
a  short  spiral  flight  of  steps,  and  stands 
upon  the  open  roof  of  his  prison,  breath- 
ing  the  fresh   air   from  hill   and  flowery 
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dale,  and  dizzily  gazing  out  on  the  pic- 
turesque scenery,  above  which  the  donjon 
tower  is  placed,  at  an  elevation  trying  to  a 
weak  brain. 

The  Saxon  King  Cerdic,  is  there,  and 
fiercely  he  greets  his  prisoner. 

"  Now,  what  sayest  thou  ?     Haet  thou 
finally  resolved  ?" 
•'  I  have." 

"  You  still  refuse  to  submit  to  Saxon 
dominion  in  Britain  V* 
"I  do." 

"  Well,  then,  thus  stands  the  matter  be- 
twixt us.  Merlin  and  the  Druid  bards 
have  by  some  magic  discovered  where  you 
are ;  the  Celtic  chiefs  are  astir,  and  buzz- 
ing about  my  ears  like  a  swarm  of  bees. 
They  mean  mischief,  and  Mordred,  your 
cousin,  urges  me  to  have  you  put  to  death. 
I  have  long  resisted  his  designs,  for  I  had 
rather  win  thee  to  be  my  fellow  in  arms, 
than  slay  thee.  But  I  must  hesitate  no 
longer.  Choose,  therefore,  to  die  now, 
fiung  like  a  dog  from  these  battlements, 
or  to  say,  I  submit  to  the  Saxons !" 

"  Chief,  you  know  my  mind  ;  I  am  im- 
moveable." 

"  Take  heed,  for  the  men  are  at  hand 
whom  I  have  prepared  to  hurl  thee  down. 
One  breath  of  mine  upon  this  horn,  and 
the  next  minute  sees  thee  dead  !" 

Cerdic  stood  close  to  one  of  the  battle- 
ments ;  his  drawn  sword  was  in  one  hand, 
his  signal  horn  and  the  key  of  the  donjon 
tower  in  the  other.  A  thought  flashed 
across  the  brain  of  the  captive ;  with 
that  thought  his  former  prodigious  strength 
seemed  to  return ;  he  sprang  suddenly 
upon  Cerdic,  grasped  him  forcibly,  and 
hurled  him  headlong  from  the  tower.  The 
Saxon  chief  lay  dead  in  the  deep  ditch 
below.  Arthur  seized  the  tower  key,  and 
the  sword,  and  flung  about  him  a  mantle 
which  the  Saxon  chief  had  thrown  aside 
on  the  platform,  and  thus  he  quitted  the 
tower,  and  passed  the  guards,  favoured  by 
the  evening  twilight. 

When  Mordred  heard  of  the  death  of 
the  Saxon  chief,  and  the  escape  of  Arthur, 
he  collected  a  great  army  of  Saxons,  Picts, 
and  Scots,  and  prepared  to  contest  the  king- 
dom with  his  cousin  in  open  battle.  Nor 
were  his  preparations  made  too  soon,  for 
Arthur  sailed  in  a  merchant  vessel  from 
the  Isle  of  Wight  to  Britain  or  Brittany, 
in  Gaul,  and  there  set  up  his  standard,  to 


which  flocked  numbers  of  brave  chiefs 
with  their  dependents  and  allies.  War- 
ships were  furnished  by  the  Britons  lo 
convey  his  army  over  sea,  and  thus  King 
Arthur  landed  once  more  in  the  south-west 
of  his  native  land,  and  hastened  to  meet 
Mordred.  The  fatal  battle  of  Camlan 
ensued,  in  the  year  542,  in  which  both 
were  slain.  The  dead  body  of  Arthur  was 
conveyed  by  sea  to  the  abbey  of  Avalon 
(Glastonbury),  and  there  interred ;  and  the 
remains  of  the  fair  Guinever  were  removed 
to  repose  by  his  side. 
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(Continued  from  page  270.) 

The  shadows  of  night  are  now  fast 
retiring,  to  give  place  to  the  reviving 
radiance  of  the  sun,  Nature  has  long 
been  stirring,  even  before  our  eyes  were 
opened  we  heard  the  twittering  of  the 
birds,  and  lowing  kine.     Hark ! 

"  Nature's  universal  song 
Echoes  to  the  rising  day." 

We  must  shake  off"  the  sloth  that  would 
benumb  our  best  intentions,  and  sally 
forth  to  inspect  the  beauties  and  wonders 
of  May. 

How  sweetly  perfumed  is  the  morning 
air,  'tis  delightful !  and  the  majestic  woods 
that  toss  their  umbrageous  billows  on  the 
brow  of  yon  hills,  look  as  though  gilt,  as 
the  first  rays  of  the  morning  sun  alight  on 
their  quivering  leaves : 

"  Beside  the  dewy  border  let  me  sit, 
All  in  the  freshness  of  the  humid  air ; 
There,  in  that  hollow'd  rock,  grotesque  and 

wild. 
An  ample  chair,  moss-lined,  and  over  head 
By  flowering  umbrage  shaded ;  where  the  bee 
Strays  diligent,  and  with  the  extracted  balm 
Of  fragrant  woodbine  loads  his  little  thigh." 

In  this  cool  spot  we  will  gaze  on  the 
landscape  before  us,  listening  to  the  wood- 
land song,  and  admiring  the  garniture  of 
the  fields  and  gardens. 

O'er  our  heads,  the  gold  clusters  of  the 
common  laburnum  {Cytisus  laburnum), 
and  the  Scotch  laburnum  (C  Alpinus), 
hang  in  graceful  profusion,  imparting 
their  fragrance  to  the  passing  breeze, 
while  their  golden  chains  afford  a  pleasing 
variety  and  strong   contrast  to  the  other 
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colours  near  them,  particularly  the  dark 
lilac,  the  guelder  rose,  and  common 
]aurel,  which  we  have  noticed  before. 

What  a  beautiful  bed  of  the  rose  bay  or 
ihododendrons,  that  is  just  beyond  the 
rock-work !  There  is  the  laurel  rose 
{Rhododendron  Ponticum),  which  is  found 
wild  on  the  coasts  of  the  Black  Sea ;  the 
rusty-leaved  rose  bay  {R.  ferrugineum) ; 
the  Daurian  rhododendron  (R.  Dauricum)  ; 
the  hairy  species  {R.  hirsutum) ;  and  the 
Nepaul  species  {R.  arbor eum),v{\\\ch.  looks  so 
beautiful  with  its  large  branches  of  scarlet 
blossoms.  If  you  shake  the  tree,  showers 
of  liquid  honey  will  fall  from  its  flowers. 

Here  is  a  curious  bed  of  flowers,  where 
nearly  each  species  of  the  month  has  its 
representative.  In  yonder  corner  is  the 
columbine  (Aquilegia  vulgaris),  with  its 
graceful  flowers  hanging  in  confusion 
around  its  stems;  emblematic  of  folly; 
near  it  you  observe  the  red  valerian 
{Centranthus  rubra),  with  its  large  clusters 
of  delicate  blossoms ;  the  milk-wort  {Poly- 
gala  vidgaris):  the  nard  valerian  {Valeriana 
Celtica),  which  many  persons  regard  as  the 
spikenard  of  the  ancients;  the  ofl[icinal 
valerian;  the  poet's  narcissus;  and  the 
lilacs,  which  we  also  noticed  last  month ; 
then  there  is  a  beautiful  group  of  lobelias, 
at  the  right-hand  part  of  the  bed;  the 
cardinal  flower  {Lobelia  cardinalis)  which 
is  a  native  of  Virginia,  and  looks  so  grand 
with  its  long  slender  leaves  and  spike 
blossoms;  the  white  lobelia  {L.  longifiora), 
which  is  such  a  deadly  poison  ;  the  fulgent 
]ohe\\a.  {L.  fulgens),  from  Mexico;  the 
Chilian  species  {L.  tiipa) ;  and  the  shiny 
lobelia  {L.  splendens). 

In  wild  confusion,  yet  lovely  to  gaze 
■upon,  are  the  blossoms  of  the  other 
flowers,  for  their  colours  blend  with  a 
perfection  scarcely  to  be  expected  from 
such  a  promiscuous  assemblage.  There 
you  observe  the  broom  {Spartium  scopa- 
rium),  and  deadly  nightshade  {Atropa 
belladonna),  both  used  as  medicines;  the 
syringa  {Philadelphus  coronarius)  ;  the  star 
of  Bethlehem  (Ornithogalum  umbellatum) ; 
the  lungwort  {Pulmonaria  officinalis);  the 
common  reed  of  our  climate  {Arundo 
phragmitis),  the  garden  persicaria  {Poly- 
gonum Orienfale),  with  its  dark  red  spike 
of  blossoms  ;  the  crimson  geranium  {Gera- 
nium sanguineum)  ;  and  the  yellow  currant 
{Ribes  aureum.) 


If  we  stray  towards  yon  rustic  bower, 
we  shall  see  many  flowers  that  will  be  new 
to  us,  for  there  are 

"  Sweet  roses  and  carnations  gay," 

mingled  with  the  spider  wort  {Tradescantia 
Virginica) ;  the  graceful  calceolarius ;  the 
German  flag  {Iris  Germanica) ;  the  rose 
acacia  {Robinia  hispida  rosea),  with  its 
sprays  of  blushing  flowers;  the  Charles's 
sceptre  {Pedicularis  sceptrum  Carolinum) 
with  its  ruby-tipped  golden  flowers  ;  and 
the  yellow  asphodel  {Asphodelus  luteus)  ; 

"  No  smiling  knot 
Of  early  primroses  upon  the  warm, 
Luxuriant,  southern  bank  appears," 

but  there  are  several  species  of  monkshood 
with  their  dark  blue  flowers,  especially  the 
common  variety  {Aconitum  napellus),  with 
its  deadly  poison  lurking  in  the  sap- 
vessels  of  its  leaves  ;  the  hairy  wolfsbane 
{A.  barbatum)  ;  the  yellow  monkshood  {A. 
anthora),  elegant,  but  poisonous  ;  the 
great  yellow  aconite  {A.  lycoctonum),  and 
the  Indian  species (^./(j;ox),  which  exceeds 
all  the  others  in  the  virulence  of  its 
poison. 

Do  not  the  beautiful  pink  flowers  of  the 
Judas  tree  {Cercis  Siliquastrum),  with  its 
large  leaves,  tempt  you  to  stop  and  admire 
their  admirable  arrangement  and  exquisite 
form  ?  and  close  by  its  side  you  observe 

**  The  cumbrous  bindweed,  with  its  wreath  and 
bells ;" 

the  dark  purple  bells  of  the  climbing 
cobaea  {Cobcea  scandens),  and  the  trumpet 
honeysuckle  {Caprifolium  semper vir ens.) 

Cluster  after  cluster,  and  species  after 
species  of  flowers,  arise  in  quick  succes- 
sion, as  we  pass  along  the  well  gravelled 
paths,  or  evenly  cropped  lawn  to  inspect 
the  formal  beds,  or  lovely  knolls.  Pages  ! 
nay  volumes,  would  not  chronicle  their 
names ;  and  we  must,  therefore,  hasten 
away,  to  take  a  peep  at  the  wild  flowers  in 
yon  lanes  and  meadows. 

Here  is  a  curious  plant;  'tis  the  bee- 
orchis  {Ophrys  apifera),  which  looks  so 
likeanhumble-bee,  that  you  would  almost 
fancy  that  there  were  several  bees  resting 
upon  its  stem.  And  here  is  the  sweet 
woodruff"  {Asperula  odorata)  which  is  prized 
for  its  leaves,  because  it  is  said  that  when 
they  are  dried  and  mixed  with  siiufl',  they 
impart  the  same  odour  as  the  Tonquin 
bean. 
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There  are  several  species  of  the  genus 
Orchis,  but  perhaps  it  would  be  necessary 
to  travel  several  miles  in  order  to  see 
them,  and  even  then  we  might  be  dis- 
appointed, as  some  are  natives  of  other 
climates,  and  not  wild  in  ours.  For 
example,  there  is  the  fly  orchis  (0.  musci- 
fera)  ;  the  butterfly  orchises  {Oncidinm 
papilio),  and  (Habenaria  hlfolia),  two  species 
which  difTer  in  appearance,  the  former 
similating  our  tortoise-shell  butterfly,  and 
the  latter  much  smaller  and  more  frag- 
rant ;  the  early  purple  orchis  (O.  mascula) ; 
the  marsli  orchis  (0.  latifoUa) ;  the  green- 
winged  meadow  orchis  (O.  morio)  ;  the 
spotted  palmate  orchis  (0.  maculata)  ; 
and  the  little  ladies,  tresses  {Neottia 
spiralis.) 

The  grasses  are  not  less  various  than 
the  flowers,  and  did  space  permit  we 
might  enumerate  them  all,  but  we  may 
mention  the  common  foxtail  grass  (Alope- 
curus  pratensis) ;  the  annual  meadow  grass 
{Poa  anmid) ;  the  bulbous  meadow  grass 
{P.  hulbosa) ;  and  the  reed  meadow  grass 
(P.  aquatica.) 

The  song  birds  that  migrated  last  year 
to  other  climes,  have  returned  to  greet  us 
once  more  with  their  melody  : 

"  The  aerial  songsters  soothe  the  listening  groves, 
The  mellow  thrush,*  the  ouzle.t  sweetly 
shrill, 
And  little  linnet,!  celebrate  their  loves 
lu  hawthorn  valley,  or  ou  tufted  hill ; 
The  soaring  lark,  §  the  lowly  nightingale,  || 
A  thorn  her  pillow,  trills  lier  doleful  tale. 
And  melancholy  music  dies  along  the  dale." 

The  redbreast  (Sylvia  rubecula),  the  delight 
of  little  children  ;  the  black-cap  {S.  atri- 
capilla),  which  is  one  of  the  finest  of  our 
native  songsters,  and  so  well  known  for 
his  loud  and  clear  whistle ;  the  garden 
fauvette  or  warbler  {Carruca  hortensis),  so 
remarkable  for  the  deep  melody  of  its 
notes,  its  song  being  very  little  inferior  to 
that  of  the  nightingale;  and  the  wren 
{Anorthura  communis)  with  its  sweet  voice, 
are  now  in  full  song. 

If  we  watch  the  arrival  of  the  birds  from 
southern  latitudes,  we  shall  notice  the 
wood  wren  (Sylvia  sibilatrix) ;  the  white- 
fronted  redstart  {Motacilla  phoenicurus), 
with  its  plaintive  note,  issuing  from  some 


Turdus  musicus.     t  Blackbird,  Turdus  menda 
X  Fringilla  canndbina.     §  Alauda  arvensis. 
5  Motacilla  htscinia. 


ivied  ruin,  or  branch  of  an  old  tree,  for  it 
delights  to  sing  from  a  high  perch ;  the 
cuckoo  (Cuculus  canorus),  whose  peculiar 
melodious  notes  charm  its  own  species  so 
much,  that  they  often  congregate  in  great 
numbers  upon  the  same  tree ;  the  babil- 
lard,  or  white-breasted  fauvette  {Carruca 
garrula),  whose  low  warbling  song  with 
its  loud,  inharmonious  finish,  is  so  often 
heard  from  the  tops  of  lofty  trees ;  the 
sedge  babbler  (C  salicuria),  with  its 
sparrow-like  notes  ;  the  swift  (Cypselus 
murarius),  whose  discordant  screams  as 
they  pursue  insects  in  flocks,  have  oft 
aroused  the  ire  of  many  a  love-sick  swain  ; 
the  red-backed  shrike  (Lanius  collurio), 
those  cruel  birds  that  impale  insects  and 
young  frogs  upon  the  thorns  of  bushes, 
and  devour  them  at  their  leisure,  whence 
they  are  called  *'  butcher-birds ;"  and  the 
sand  martins  {Hirundo  riparia),  those  un- 
sociable little  birds,  that  haunt  the  heaths, 
commons,  and  rude  sequestered  spots 
along  the  banks  of  rivers  and  old  sand- 
pits, where,  undisturbed  by  man,  they  bur- 
row to  a  considerable  depth,  and  deposit 
their  four  white  eggs. 

Let  us  ramble  to  the  river's  side,  and, 

"  With  line  of  silk,  with  hook  of  barbM  steel. 
Beneath  this  oaken  umbrage  let  us  lay. 
And  from  the  water's  crystal  bosom  steal. 
Upon  the  grassy  bank,  the  finny  prey  : 
The  perch,*  with  purple  speckles  manifold ; 
The  eel,+  in  silver  labyrinth  self-roU'd ; 
And  carp.t  all  bumish'd  o'er  with  drops  of 
scaly  gold." 

The  bleak  (Leuciscus  alburnus) ;  the 
minnow  [L.  plioxinus) ;  the  chub  [L. 
cephalus) ;  and  the  bream  {Abramis  brama) 
are  depositing  their  spawn  among  the 
gravelly  beds  of  the  rivers,  and  therefore 
we  must  not  exercise  our  angling  propen- 
sities among  them. 

The  grassy  banks,  the  moss-covered 
walls,  the  dank  weeds  at  the  margin  of 
the  ditches,  the  fields,  lanes,  hedges,  and 
ponds,  yes,  and  even  the  lichen-dotted 
stones,  and  half  rotten  trees,  are  eagerly 
explored  by  the  entomologist,  for  now 

"Is  heard  the  hum 
Of  countless  Insects  sporting  on  the  wing," 

all  starting  into  life  and  action,  vivified  by 
the  genial  warmth  of  the  sun's  increasing 
power. 

*  Perca  Jluviatilis.      t  AnguUla  commtmis, 
%  Ci/pnmis  carpis. 


300 


THE  MONTHS— MAY. 


See  the  puss-moth  (Cerura  vinula),  how 
pretty  its  grayish  colour  looks  by  the 
side  of  dark  green  leaves  upon  which  it  is 
resting  for  an  instant ;  and  there  is  the 
cinnabar  moth  ( Callimorpha  Jacoboea) ;  the 
elephant-shining  moth  {Deilephila Euphor- 
bias ;  the  ghost  moth  {Hepialus  humuli)  ; 
and  the  goat  moth  {Cossus  ligniperda). 

There  is  scarcely  a  tree  or  shrub,  and 
flower  or  weed,  however  small,  that  does 
not  afford  a  shelter  to  some  insect,  either 
in  its  perfect  state,  or  in  its  embryo  form. 
Look  at  those  crawling  caterpillars, 
clothed  with  bristling  hairs,  and  arrayed 
in  a  coat  of  many  colours.  Who  would 
imagine  that  they  will  one  day  soar  high 
above  our  heads?  Yet  such  is  the  fact. 
The  poet,  Rogers,  has  addressed  some 
beautiful  lines  to  the  butterfly,  which  are 
so  appropriate,  that  we  consider  them 
worthy  of  a  place  in  our  columns : 

THE  BUTTERFLY. 

Child  of  the  Sun  !  pursue  thy  rapturous  flight, 
Mingling  with  her  thou  lov'st  in  fields  of  light ; 
And  where  the  flowers  of  Paradise  unfold, 
Quafi"  fragrant  nectar  from  their  cups  of  gold. 
There  shall  thy  wings,  rich  as  an  evening  sky. 
Expand  and  shut  with  silent  ecstasy ! 
Yet  wert  thou  once  a  worm,  a  thing  that  crept 
On  the  bare  earth,  then  wrought  a  tomb  and 

slept ! 
And  such  is  man, — soon  from  his  cell  of  clay 
To  burst  a  seraph  in  the  blaze  of  day !  " 

See  how  gaily  the  queen  of  Spain  but- 
terfly (Argynnis  Lathonia)  skims  along  the 
air,  sporting  in  the  solar  beams  ;  and 
there  is  the  wood-lady  butterfly  {Pontia 
Cardimines) ;  the  common  blue  beetle 
{Polyommatus  Alexis) ;  and  the  cabbage 
butterfly  (Pontia  hrassicee). 

Hark  to  the  incessant  hum  or  buzzing 
noise  made  by  the  cockchafer.  May-beetle, 
or  May-bug  {Melolontha  vulgaris),  as  it 
whirls  past  you  from  tree  to  tree  ;  and  if 
we  search  diligently  we  shall  flnd  the 
rosechafer  {Cetonia  aurata)  ;  the  whirlwig 
beetle  (Gyrinus  natator) ;  the  smooth  Dor- 
beetle  (Geotrupes  Icevis)  ;  the  bombardier 
beetle  {Brachinus  crepitans)-,  the  burying 
beetle  (Necrophorus  sepultor) ;  the  golden 
fly  {Chrysis fulgida) ;  the  two-spotted  lady- 
bird {CoccineUa  2-punctata)  ;  the  tortoise- 
shell  ladybird  (C.  dispar)  :  and  the  cuckoo- 
spit  frog-hopper  (Aphrophora  spumaria). 

The  quadrupeds  of  the  month  are  the 
mole  (Talpa  Europaa)  ;  which  is  so  well- 
known  for   its   subterranean  life,  and  now 


commences  to  extend  its  burrows ;  the 
hedge  -  hog  (Erinaceus  Europceus)  ;  fre- 
quently called  "an  urchin,"  which  is 
common  in  the  woods  and  hedges,  ventur- 
ing forth  at  night  or  eventide,  when  it 
hunts  for  cockchafers  and  other  insects, 
and  has  even  been  known  to  attack  toads 
and  leverets  ;  and  last  of  all,  the  common 
brown  rat  {Rattus  decumanus),  which  litters 
near  the  water,  and  is  too  well  known  to 
need  any  description. 

The  reptiles  comprise  the  frog  {Rana 
temporaria)  ;  the  toad  {Bufo  communis) ; 
and  the  natterjack  (J5,  rubeta),  which  are 
seen  in  the  ponds  in  their  first  and  second 
stages  of  transformation. 

Let  the  young  learn  to  walk  early 
abroad,  and  view  the  changes  of  Nature. 
It  expands  the  mind  of  the  humblest  child 
to  study  the  wondrous  works  of  God, 
but  many  turn  aside 

"  From  all  these  things,  whereof  He  said. 
When  the  great  whole  was  finishM, 
That  they  were  '  very  good  !  * " 


Of  Delays.  —  Fortune  is  like  the 
market  where,  many  times,  if  you  can  stay 
a  little,  the  price  will  fall ;  and  again,  it  is 
sometimes  like  the  Sibyl's  ofier,  who  at 
first  ofiereth  the  commodity  at  full,  then 
consumeth  part  and  part,  and  still  holdeth 
up  the  price.  There  is  surely  no  greater 
wisdom  than  well  to  time  the  beginnings 
and  onsets  of  things.  Dangers  are  no 
more  light  if  they  once  seem  light :  and 
more  dangers  have  deceived  men  than 
forced  them.  Nay,  it  were  better  to  meet 
some  dangers  half-way,  though  they  come 
nothing  near,  than  to  keep  too  long  a 
watch  upon  their  approaches ;  for  if  a 
man  watch  too  long,  it  is  odds  he  will 
fall  asleep.  On  the  other  side,  to  be 
deceived  with  too  long  shadows  —  as 
some  have  been,  when  the  moon  was  low 
and  shone  on  their  enemies,  and  so  to 
shoot  off"  before  the  time — or  to  teach 
dangers  to  come  on,  by  an  over- early 
buckling  towards  them,  is  another  ex- 
treme. The  ripeness  or  unripeness  of  the 
occasion  must  ever  well  be  weighed  ;  and, 
generally,  it  is  good  to  commit  the  begin- 
nings of  all  great  actions  to  Argus  with 
his  hundred  eyes,  and  the  ends  to  Briareus 
with  his  hundred  hands;  first  to  watch, 
and  then  to  speed. — Lord  Bacon. 
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THE     LEVER. — CONTINUED. 

Levers  are  used  in  practice  for  many  different  purposes.  By  their  agency  a  small 
power  may  hold  in  equilibrio,  or  move  a  great  weight :  thus,  the  power  of  one  man 
applied  at  the  end  of  a  crowbar  will  overturn  a  heavy  mass,  the  man  acting  at  a  dis- 
tance of  several  feet,  and  the  mass  at  only  a  few  inches  from  the  fulcrum. 

[Levers  are  sometimes  compound,  or  made  up  of  several  simple  levers  connected 
together,  so  as  to  act  one  upon  the  other.  For  example,  suppose  we  wish  to  have  a 
very  long  lever,  or  one  possessing  great  mechanical  power,  it  is  easier  to  arrange  a 
series  of  levers,  so  that  the  power  acting  on  the  end  of  the  first  lever  shall  raise  the 
second,  and  that,  depressing  the  end  of  the  third,  will  raise  a  weight  at  the  further 
end.  For  example,  suppose  that  we  wished  to  balance  1,000  pounds  by  means  of  one 
pound,  the  distance  of  the  power  from  the  fulcrum  must  be  1,000  times  that  of  the 
weight,  and  as  this  would  be  very  inconvenient,  we  employ  three  levers  for  the  purpose 
of  obtaining  the  same  result.  The  relative  length  of  the  arms  of  each  lever  is  as  ten 
to  one ;  and  if  we  examine  Fig.  155,  we  shall  see  that   the  levers  are  so  arranged  as  to 

3  '■^ntrF      !£> J  bear  upon  one  another.      Thus,  the  power  of 

==S    one  pound  will  balance  the  weight  of   ten 

y    pounds  ;    and  as  the  weight  end  of  the  first 

ioo  lever  is  placed  imder  the  power  end  of  the 

second  lever,  it  will  exercise  a  force  of  ten 
pounds  upon  it.  The  second  lever  being 
raised  with  a  force  of  ten  pounds,  and  having  the  same  mechanical  advantage  as  the 
first,  will  press  down  the  weight  end  upon 
the  power  end  of  the  third,  with  a  force 
equal  to  100  pounds.  This  force  of  100 
pounds,  being  applied  to  the  power  end  of 
the  third  lever,  will  act  upon  the  same  prin- 
ciples as  the  others,  and  raise  the  Aveight 
end  with  a  force  of  1,000  pounds. 

In  calculating  the  action  of  any  com- 
pound system  of  levers,  it  does  not  affect  the 
principles  of  calculation  if  some  of  the 
levers  are  of  the  first  kind,  and  some  of  any 
other.  The  rule,  is  to  "  multiply  the  weight 
on  any  lever  by  its  distance  from  the  ful- 
crum, and  multiply  the  power  by  its  distance 
from  the  same  point ;  if  the  products  are 
equal,  then  the  weight  and  power  will 
balance  each  other."  If  we  wish  to  calcu- 
late the  effect  of  the  system  given  in  Fig. 
155,  we  must  multiply  the  length  of  the 
long  arm  by  the  power,  and  multiply  the 
short  arm  by  the  weight  or  resistance  offered. 
— W.  T.  K.] 

For  many  of    the  purposes  of  science,  levers  are  used  to  magnify  small  motions 
VOL.  v. — NO.  Lix.  r 
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The  power  causing  the  motion  is  applied  by  a  short  arm  near  to  the  fulcrum  of  the 
lever,  and  the  other  arm  which  may  be  ten,  twenty,  or  more  times  longer,  moves  over 
a  graduated  scale.     The  pyrometer  is  an  example  of  this  application. 

The  most  accurate  means  for  determining  the  weight  of  bodies  is  by  the  lever. 
When  arranged  for  this  purpose,  it  passes  under  the  name  of  "  The  Balance."  It  is  a 
ifever  of  the  first  kind  with  equal  arms.  Various  forms  are  given  to  it,  and  various 
contrivances  annexed  for  the  purpose  of  insuring  its  lightness,  its  inflexibility,  and 
the  absolute  equality  of  the  lengths  of  its  arms.  Fig.  156,  represents  one  of  the 
best  kinds :  a  a,  is  the  beam  ;  c  is  the  fulcrum,  or  centre  of  motion ;  d  rf,  are  the 
scale-pans  in  which  the  weights  and  objects  to  be  weighed  are  applied  ;  their  points 
of  suspension  are  at  a  a.  With  a  view  of  reducing  friction,  the  axis  of  motion,  c,  and 
both  the  points  of  suspension  are  knife-edges  of  hard  steel  working  on  planes  of 
agate  :  and  to  preserve  them  uninjured,  the  beam  and  the  scale  pans  are  supported 
upon  props,  except  at  the  time  a  substance  is  to  be  weighed.  Then,  by  moving  the 
handle,/,  the  axis  of  motion  is  deposited  slowly  on  its  agate  plane,  and  the  scale-pans 
on  their  points  of  suspension,  and  the  beam  thrown  into  action. 

In  balances  it  is  essential  that  the  centre  of  gravity  should  have  a  particular  posi- 
tion. The  cause  of  this  will  be  appreciated  from  what  has  been  said  in  Chapter  XXIV. 
Thus,  if  the  centre  of  gravity  coincided  with  the  centre  of  motion,  the  balance  beam 
would  not  vibrate  but  would  stand  in  a  position  of  indifferent  equilibrium,  whatever 
angular  position  might  be  given  to  its  arms. 

If  the  centre  of  gravity  was  above  the  axis  of  motion,  the  balance  would  be  in  a 
condition  of  unstable  equilibrium,  and  would  overset  by  the  slightest  increase  of  weight 
on  either  side,  the  centre  of  gravity  coming  down  to  the  lowest  point.  But  when  it  is 
beneath  the  axis  of  motion,  the  balance  vibrates  like  a  pendulum,  and  neither  sets  nor 
oversets.     It  is  essential,  therefore  that  in  all  these  instruments  the  centre  of  gravity 

should  be  below  the  centre  of  motion.  And  it  might  be 
shown  that  the  sensibility  of  the  balance,  or,  in  other 
words,  the  smallness  of  the  weight  it  will  detect,  be- 
comes greater  as  these  two  centres  approach  each  other. 

The  different  kinds  of  weighing-machines  are  either 
modified  levers  or  combinations  of  levers.  Examples 
occur  in  the  machine  for  weighing  loaded  carts,  in  the 
steelyard,  which  is  a  lever  of  unequal  arms,  and  in  the 
bent  lever  balance.  The  latter  is  represented  in  Fig.  157. 
It  consists  of  a  bent  lever,  ABC,  the  end  of  which,  C  is 
loaded  with  a  fixed  weight.  This  lever  works  on  a  ful- 
crum, B,  supported  on  a  pillar,  H  J.  From  the  arm,  A, 
is  suspended  a  scale-pan,  E,  and  to  the  pillar  there  is 
affixed  a  divided  scale,  F  G,  over  which  the  lever  moves. 
Through  B  draw  the  horizontal  line,  G  K,  and  let  fall 
from  it  the  perpendiculars,  A  K,  D  C.  Then  if  B  K  and 
B  D  are  inversely  proportional  to  the  weight  in  the  scale, 
E,  and  the  fixed  weight,  C,  the  balance  will  be  in  equilibrio ;  but  if  they  are  not,  then 
the  lever  moves,  C  going  farther  from  the  fulcrum,  and  stopping  when  equilibrium  is 
attained.     The  scale,  F  G,  is  graduated  by  previously  putting  known  weights  in  E. 


Fiff.  157. 


CHAPTER  XXVIII. 

THE    PULLEY. — THE    WHEEL    AND    AXLE. 

Description  of  the  Pulley. — Laws  of  the  Lever  apply  to  it. —  Use  of  the  Fixed  Pulley. — The 
Moveable  Pulley. — Runners. — Systems  of  Pulleys. —  Whitens  Pulley. — Law  of  Equi- 
librium.— Advantages  of  the  Wheel  and  Axle  over  the  Lever. —  Windlass. — Capstan. — 
Wheelworh. — Different  kinds  of  Toothed  Wheels. 

The  pulley  is  a  wheel,  round  the  rim  of  which  a  groove  is  eut,  in  which  a  cord  can 
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work,  and  the  centre  of  which  moves  on  pivots  in  a  block.     The  wheel   sometimes 

passes  under  the  name  of  a  sheave. 

By  a  fixed  pulley,  we  mean  one  which  merely  revolves  on  its  axis,  but  does  not 

change  its  place.     The  power  is  applied  to  one  end  of  the   cord  and  the  weight  to  the 

other. 

The  action  of  the  pulley  may  be  readily  understood  from  that  of  the  lever.  Let  c. 
Fig.  158,  be  the  axis  of  the  pulley,  h,  the  point  to  which  the 
weight  is  attached  ;  a  the  point  of  application  of  the  power  ; 
draw  the  lines,  c  h,  c  a — they  represent  the  arms  of  a  lever — 
and  the  law  of  the  equilibrium  of  a  lever,  therefore,  applies 
in  this  case  also ;  and  as  these  arms  are  necessarily  equal  to 
each  other,  the  pulley  will  be  in  equilibrio  when  the  weight 
and  power  are  equal. 

If  the  direction   in  which  the  power  is  applied,  instead  of 
being:  P  a,  is  P'  a',  the  same  reasoning  holds  good.     "" 


For,  on 

drawing  C  a',  as  before,  it  is  obvious  that  h  c  a  represent  a 

bent  lever  of  equal  arms.     The  condition  of  equilibrium  is, 

therefore,  the  same. 

The  fixed  pulley  does  not  increase  the  power,  but  it  renders 

it  more  available,  by  permitting  us  to  apply  it  in  any  desired 

direction. 
To  prove  the  properties  of  the  pulley  experimentally,  hang  to  the  ends  of  its  cord 
equal   weights;    they  will   remain  in    equilibrio.      Or,  if   the 
power  be  increased,  so  as  to  make  the  weight  ascend,  the  ver- 
tical distances  passed  over  are  equal. 

. The  moveable  pulley  is  represented 

^ — ■ i  at  Fig.  159.     Its  peculiarity  is   that, 

besides  the  motion  on  its  own  axis,  it 

also  has  a  progressive  one.     Let  b  be 

the   axis  of  the  pulley,  and  to  it  the 

weight,  W,  is  attached,  the  power  is 

applied  at  a.     Draw  the  diameter,  a  c, 

then  c  is  the  fulcrum  of  a  c,  which  is 

in  reality  a  lever  of  the  third  order  in 

which   the  distance,  a  c,  of  the  power 

is    twice    that,    h   c,   of    the    weight. 

Consequently   "  the   moveable   pulley 

doubles  the  effect  of  the  power,"  and 

the  distance  traversed  by  the  power  is 

twice  that  traversed  by  the  weight. 
A    moveable   pulley   is   sometimes 

called  "  a  runner  ;"   and  as  it  would 

be    often   inconvenient   to   apply   the 

in  the  upward  direction,  as  at  a  P,  there  is  commonly  asso- 
ciated with  the  runner  a  fixed  pulley,  which  without  changing 

the  value  of  the  power,  enables  us  to  vary  the  direction  of  its 

action. 

Systems  of  pulleys  are  arrangements  of  sheaves,  moveable 
and  fixed. 

When  one  fixed  pulley  acts  on  a  number  of  moveable  ones, 
equilibrium  is  maintained,  when  the  power  and  weight  are  to 
each  other  as  1  to  that  power  of  2  which  equals  the  number  of 
the  moveable  pulleys.  Thus,  if  there  be,  as  in  Fig.  160,  three 
Fig.160.  moveable  pulleys,  the  power  is  to  the  weight  as  1  :  2^  that  is 

1:8;    consequently,  on  such  a  system,  a  given  power  will 
support  an  eightfold  weight.  ,      , 
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When  several  moveable  and  fixed  pulleys  are  employed,  as  in  Fig.  161,  equilibrium 
is  obtained  when  the  power  equals  the  weight  divided  by  twice 
the  number  of  moveable  pulleys.  The  weight  being  equally 
divided  between  the  six  lines,  it  follows  that  each  is  drawn 
by  ^th  of  the  weight,  W.  Consequently,  if  sixty  pounds  weight 
is  suspended  to  the  bottom,  each  line  would  be  drawn  upon  by 
a  force  of  ten  pounds.  If  we  wish  to  keep  this  machine  in  a 
state  of  equilibrium,  we  must  attach  a  weight,  P,  of  ten 
pounds  to  the  end  of  the  line. 

In  such  systems  of  pulleys  there  is  a  great  loss  of  power 
arising  from  the  friction  of  the  sheaves  against  the  sides  oi 
the  blocks,  and  on  their  axles.  In  White's  pulley  this  is,  to  a 
considerable  extent,  avoided.  This  con- 
trivance is  represented  in  Fig.  162.  It 
consists  of  several  sheaves  of  unequal 
diameters,  all  turned  on  one  common  mass, 
and  working  on  one  common  axis.  The 
diameters  of  these,  in  the  upper  blocks,  are 
as  the  numbers  2,  4, 6,  &c..  and  in  the  lower 
1,  3,  5,  &c. ;  consequently,  they  all  revolve 
in  equal  times  and  the  rope  passes  without 
sliding  or  scraping  upon  the  grooves. 

THE  WHEEL    AND    AXLE. 


The  wheel  and  axle  consists  of  a  cylinder 
revolving  upon  an  axis,  and  having  a  wheel 
of  larger  diameter  immoveably  affixed  to  it. 
The  power  is  applied  to  the  circumference 
of  the  wheel,  the  weight  to  that  of  the  axle. 

[Let  ab,he  a,  wheel,  c  d,  Fig.  163,  its  axle, 
and  suppose  the  circumference  of  the  wheel 
to  be  eight  times  as  great  as  the  circum- 
ference of  the  axle ;  then  a  power,  P,  equal 
to  one  pound,  hanging  by  the  cord,  I, 
which  goes  round  the  wheel,  will  balance 


W 

Pig.  162. 
a  weight,  W,  of  eight  pounds,  hanging  by  the  rope,  K,  which 
goes  round  the  axle ;    and  as  the  friction  on  the  pivots,  E  F, 
or  gudgeons  of  the  axle  is  but  small,  a  small  addition  to  the 
and  raise  the  weight ;    but  the 


Fig.  161. 
power  will  cause  it  to  descend 

weight  will  rise  with  only  an  eighth  part  of  the  velocity  where- 
with the  power  descends,  and  consequently,  through  no  more 
than  an  eighth  part  of  an  equal  space,  in  the  same  time.  If 
the  wheel  be  pulled  round  by  the  handles,  S  S,  the  power  will 
be  increased  in  proportion  to  their  length.  G,  is  a  ratchet- 
wheel  on  one  end  of  the  axle,  with  a  catch,  H,  to  fall  in  its 
teeth. — Ferguson's  Lectures,  10th  Edition,  p.  55.^ 

The  law  of  equilibrium  is,  that  "  the  power  must  be  to  the 
weight  as  the  radius  of  the  axle  is  to  that  of  the  wheel." 

This  instrument  is,  evidently,  nothing  but  a  modification  of 
the  lever  ;  it  may  be  regarded  as  a  continuously  acting  lever,  in 
fact,  it  is  sometimes  called  "  the  perpccual  lever."  In  its  mode 
of  action,  the  common  lever  operates  in  an  intermitting  way, 
and,  as  it  were,  by  small  steps  at  a  time.     A  mass  which  is  ^'^S- 163. 

forced  up  by  a  lever  a  short  distance,  must  be  temporarily  propped,  and  the  lever  re- 
adjusted before  it  can  be  brought  into  action  again ;  but  the  wheel  and  axle  continues 
its  operation  constantly  in  the  same  direction. 
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[The  inconvenience  of  having  a  large  wheel  and  very  slender  axle  may  be  avoided, 
without  lessening  the   mechanical   advantage,  by  employing   a   machine   called  the 

"  Chinese  wheel  and  axle,"  which  consists  of  two 
cylinders,  one  larger  than  the  other,  turning  about 
the  same  axis.  The  weight  is  attached  to  a  pulley, 
which  plays  on  a  long  cord,  which  is  coiled  round 
both  axles  in  contrary  directions.  When  the  winch 
is  turned,  one  end  of  the  cord  uncoils  from  the 
smaller  cylinder,  and  is  wound  round  the  larger  ; 
thus  the  weight  is  elevated  at  each  turn,  through  a 
space  equal  to  half  of  the  difference  between  the  cii" 
cumference  of  the  two  cylinders.  Therefore  the  advan- 
tage of  this  machine,  with  its  pulley,  is  in  the  ratio  of 
the  diameter  of  the  larger  cylinder,  to  half  its  excess 
above  that  of  the  lesser  one. — W.  T.  K.]  (Fig.  164.) 
That  this  is  its  mode  of  action  may  be  understood 
from  considering  Fig.  165,  in  which  let  c  be  the  com- 
mon centre  of  the  axle,  c  b,  and  of  the  wheel,  c  a,  a  the 
point  of  application  of  the  power,  P,  and  b  that  of  the 
weight,  W.    Draw  the  line  a  c  b  ;  it  evidently  represents 


a  lever  of  the  first  order,  of  which  the  fulcrum  is  c,  and 
from  the  principles  of  the  lever,  it  is  easy  to  demonstrate 
the  law  of  equilibrium  of  this  machine,  as  just  given. 
Further,  it  is  immaterial  in  what  direction  the  power  be 
applied,  as  P'  at  the  point,  a'  for  a'  c  b  still  forms  a  bent 
lever,  and  the  same  principle  still  holds  good. 

[The  effect  of  the  wheel  depends  upon  the  superiority 

of   the  radius,  or  dia- 


Fig.  165. 

the   counteracting 
the    arms   of    the 


Fig.  166. 
placed  vertically 


meter  of  the  wheel,  to 

that  of   the  axle.      In 

Fig.  166,  we  see  that 

the   weight,  W,    corresponds   to 

force,  P,  in  an  inverse   ratio    to 

lever  ;    that  is,  inversely   to  the  radii,  a  b,  and  d  c, 

of  the  wheel.     Let  us  suppose  that  the  radius,  a  b,  of 

the  axle,  is  four  times   lass  than  the  radius,  d  c,  of 

the  wheel,    we   may   equipoise  a  weight  of    eighty 

pounds  by  a  force  of  twenty  pounds. — W.  T.  K.] 

Sometimes  the  wheel  is  replaced  by  a  winch,  as  in 
Fig.  167;  it  is  then  called  a  "windlass,"  if  the 
motion  is  vertical ;  but  if  it  be  horizontal,  as  in 
Fig.  168,  the  machine  is  called  a  "  capstan,"  which 
differs  from  the  windlass  in  having  its  revolving  axis 
The  circumference  is  pierced  with  holes  which  receive  long  levers, 


Fig.  167.  Fig.  168.  Fig.  169. 

called  capstan-bars,  by  which  it  is  worked  by  men,  who  walk  round  the  capstan,  and 

it  revolve  by  pressing  the  ends  of  the  levers  forward.  .^r---.   r^,,,-  , 

■^  ^  °  .ji^rit/i  i£Oi,'tiaqo  gji 
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[The  tread-mill  is  another  variety.  In  this  case  the  weight  of  several  people 
treading  on  the  circumference  of  a  long  wheel  causes  it  to  revolve.  The  paddle-wheel 
of  a  steam-boat  acts  on  the  same  principle  ;  the  water,  which  offers  a  resistance  to  the 
motion  of  the  paddle-boards,  is  the  power. — W.  T.  K.] 

Wheels  and  axles  are  often  made  to  act  upon  one  another  by  the  aid  of  cogs,  as  in 
clockwork  and  mill  machinery.  In  these  cases  the  cogs  on  the  periphery  of  the  wheel 
take  the  name  of  teeth,  those  on  the  axle  the  name  of  leaves,  and  the  axle  itself  is 
called  a  pinion. 

The  law  of  equilibrium  of  such  machines  may  be  easily  demonstrated  to  be,  that 
the  power  multiplied  by  the  product  of  the  number  of  teeth,  in  all  the  wheels,  is  equal 
to  the  weight  multiplied  by  the  product  of  the  number  of  leaves  in  all  the  pinions. 

A  system  of  wheel  and  pinion  work  is  represented  at  Fig.  169.  It  is  scarcely  neces- 
sary to  observe,  that  in  it.  as  in  all  other  cases,  the  law  of  virtual  velocities  holds  good 
— the  power  multiplied  by  the  velocity  of  the  power  is  equal  to  the  weight  multiplied 
by  the  velocity  of  the  weight. 

In  the  construction  of  such  machinery  attention  has  to  be  paid  to  the  form  of  the 
teeth,  so  that  they  may  not  scrape  or  jolt  upon  one  another.  Several  of  them  should 
be  in  contact  at  once,  to  diminish  the  risk  of  fracture  and  the  wear. 

If  the  teeth  of  a  wheel  be  in  the  direction  of  radii  from  its  centre  it  is  called  a  spur- 
wheel. 

If  the  teeth  are  parallel  to  the  axis  of  the  wheel  it  is  called  a  crown-wheel. 

If  the  teeth  are  oblique  to  the  axis  of  the  wheel  it  is  called  a  beveled- wheel. 

By  combining  these  different  forms  of  wheel  suitably  together,  the  resulting  motion 
can  be  transferred  to  any  required  plane.  Thus,  by  a  pair  of  laeveled-wheels  motion 
round  a  vertical  axis  may  be  transferred  to  a  horizontal  one,  or,  indeed,  one  in  any 
other  direction. 

When  a  pinion  is  made  to  work  on  a  toothed-bar,  it  constitutes  a  rack.  This  con- 
trivance is  under  the  same  law  as  the  wheel  and  axle. 


CHAPTER  XXIX. 


THE   INCLINED   PLANE.— THE    WEDGE. — THE    SCREW. 

Description  of  the  Inclined  Plane. — Modes  of  applying  the  Power. — Conditions  of  Equili- 
brium when  the  Power  is  Parallel  to  the  Plane  or  Parallel  to  the  Base. — Position  of 
Greatest  Advantage. — Description  and  Mode  of  using  the  Wedge. — Formation  of  the 
Screw. 

By  the  inclined  plane  we  mean  an  unyielding  plane  surface  inclined  obliquely  to  the 
resistance  to  be  overcome. 

In  Fig.  170,  A  C  represents  the  inclined  plane  ;  the  angle  at  A  is  the  elevation  of 
the  plane ;  the  line  A  C  is  the  length,  C  B  is  the  height,  A 
B  the  base. 

In  the  inclined  plane  the  power  may  be  applied  in  the 
following  direction  ; — 1.  Parallel  to  the  plane  ;  2.  Parallel  to 
its  base  ;  3.  Parallel  to  neither  of  these  lines. 

As  in  the  former  cases,  so  in  this — the  conditions  of  the 
equilibrium  may  be  deduced  from  those  of  the  lever. 

Let  us  take  the  first  instance,  when  the  power  is  applied 
parallel  to  the  inclined  plane.  Let  Q,  Fig.  170,  be  a  body 
placed  upon  the  plane,  A  C,  the  height  of  which  is  B  C,  and 
the  base  A  B.  The  weight  of  this  body  acts  in  the  vertical 
direction,  a  W ;  the  body  rests  on  the  point,  c,  as  on  a  fulcrum ;  and  the  power,  P, 
under  the  supposition,  acts  on  d,  in  the  direction  a  P.  From  the  fulcrum,  c,  draw  the 
perpendicular,  c  h,  to  the  line  of  direction  of  the  weight,  a  W ;  draw  also  c  a.     Then 
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does  b  ca  represent  a  bent  lever,  the  power  being  applied  to  the  point  a,  and  the  weight 
at  the  point  b ;  and,  therefore,  the  power  is  to  the  weight  as  6  c  is  to  a  c ;  but  the 
triangles,  a  be,  ABC,  are  similar  to  each  other.  Therefore,  we  arrive  at  the  follow- 
ing law  :  ,  •  -n  1-  •  • 
When  the  power  acts  in  a  direction  parallel  to  the  inclined  plane,  it  will  be  in  equi- 
librio  with  the  weight  when  it  is  to  the  weight  as  the  perpendicular  of  the  plane  is  to  its 

length. 

In  a  similar  manner  it  may  be  shown  that  when  the  power  acts  parallel  to  the  base  it 
will  be  in  equilibrio  with  the  weight,  if  it  be  to  the  weight  as  the  perpendicular  of  the 
plane  is  to  its  base. 

In  different  inclined  planes  the  power  increases  as  the  height  of  the  plane,  compared 
with  its  length,  diminishes,  and  the  best  direction  of  action  is  parallel  to  the  inclined 
plane.  This  is  very  evident  from  the  consideration  that  if  the  power  be  directed  above 
the  plane  a  portion  of  it  is  expended  in  lifting  the  weight  off  the  plane,  while  the 
diminished  residue  draws  it  up.  If  it  be  directed  downward  a  part  is  expended  in 
pressing  the  weight  upon  the  plane,  and  the  diminished  residue  draws  it  up.  Therefore, 
if  the  power  acts  parallel  to  the  plane,  it  operates  under  the  most  advantageous  condition. 
The  laws  of  the  inclined  plane  may  be  illustrated  by  an  instrument,  such  as  is  re- 
presented in  Fig.  171,  in  which  A  c  A'  c'  is  the 
plane,  which  may  be  set  at  any  angle.  It  works 
upon  an  axis,  A  A'.  Upon  the  plane  a  roller,  e, 
moves.  It  has  a  string  passing  over  a  pulley,  d, 
and  terminating  in  a  scale-pan,  /,  in  which  weights 
may  be  placed.  The  direction  of  the  string  may 
be  varied,  so  as  to  be  parallel  to  the  plane,  or  the 
base,  or  any  other  direction. 

The  inclined  plane  is  used  for  a  variety  of  pur- 
poses— very  frequently  for   facilitating   the  move- 


Fig.  171. 
ments  of  heavy  loads. 


THE    WEDGE. 


The  wedge  may  be  regarded  as  two  inclined  planes  laid  base  to  base— B  D  A,  Fig. 
172,  being  one,  and  B  C  A  being  the  other.  The  planes,  C  A  and 
D  A  constitute  the  sides  or  faces  of  the  wedge  ;  B  is  its  back,  and 
B  A  its  length. 

The  mode  of  employing  the  wedge  is  not  by  the  agency  of  pressure, 
but  of  percussion.  Its  edge 
being  inserted  into  a  fissure, 
the  wedge,  as  in  Fig.  173,  is 
driven  in  by  blows  upon  its' 
back.  After  it  has  been 
struck  for  some  time,  the 
A  wedge  enters  further  into  the 

Fig.  172.  substance  of  the  wood,  as  in 
Fig.  174,  and  when  the  wood  cannot  be  com- 
pressed any  more,  the  wedge  splits  it,  as  in 
Fig.  175.  It  is  kept  from  recoiling  by  the 
friction  of  its  sides  against  the  surfaces  past 
which  it  has  been  forced. 

This  mode  of  application  of  the  wedjEje  pre- 
vents us  from  comparing  its  theory  with  that 
of  the  inclined  plane — a  power  to  which  it 
has  so  much  external  resemblance. 

The  power  of  the  wedge  increases  as  the  length  of  its  back,  compared  with  that  of 
its  sides,  is  diminished.     As  instances  of  its  application,  we  may  mention  the  splitting 


Fig.  175, 


Fig.  174. 
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of  timber,  the  raising  of  heavy  weights,  such  as  ships.     Different  cutting  instruments, 
as  chisels,  &c.,  act  in  consequence  of  their  wedge-shaped  form. 

THE    SCREW. 

If  we  take  a  piece  of  paper  cut  into  a  long,  right-angled  triangle,  Fig.  17G,  and 
wind  it  about  a  cylinder,  Fig.  177,  so  that  the  height,  C  B,  of  the  triangle  is  parallel 
to  the  axis,  the  length,  A  C,  will  trace  a  screw-line 
on  the  surface.  The  same  results  if  we  take  a 
cylinder  and  wind  upon  it  a  flexible  cord,  so  that 
the  strands  of  the  cord  uniformly  touch  one  another. 
In  any  screw,  the  linewliich  is  thus  traced  upon 
the  cylinder  goes  under  the  name  of  the  "  worm, 


um 


Fig-.  177. 


or  "  thread,"  and 
each  complete  turn  that  it  makes  is  called  a  "spire."  The  distance 
from  one  thread  to  another,  which,  of  course,  must  be  perfectly 
uniform  throughout  the  screw,  is  called  the  breadth  of  the  worm. 

[The  thread  of  a  screw  may  have  a  thin  sharp 
edge,  as  in  Fig.  178,  or  a  square  edge  as  in  Fig. 
179.     In  either  case  the  principle  of  its  action  is 

1/  the  same.— W.  T.  K.] 

/  In  most  cases  the  screw  requires  a  correspond- 

/  ing  cavity   in   which   it  may  work ;    this  passes 

under  the  name  of  a  "nut."  Sometimes  the  nut 
is  caused  to  move  upon  the  screw,  and  sometimes 
the  screw  in  the  nut.  In  either  case  the  moveable 
part  requires  a  lever  to  be  attached,  to  the  end  of 
which  the  power  is  applied. 

The  law  of  equilibrium  of  the  screw  is,  that  "  the  power  is  to 
the  weight  as  the  breadth  of  the  worm  is  to  the  circumference  des- 
cribed by  that  point  of  the  lever  to  which  the  power  is  attached." 

When  the  end  of  the  screw  is  advancing  through  a  nut,  this  law 
evidently  becomes  that  the  power  is  to  the  weight  as  the  circum- 
ference described  by  the  power  is  to  the  space  through  which  the  end 
of  the  screw  advances.     It  is  obvious,  therefore,  that  the  force  of 
the  screw  increases  as  its  threads  are  finer,  and  as  the  lever  by  which  it  is  urged  is 
longer. 


Fij?.  178.  Fig.  179. 


Use  the  Minutes. — It  is  asked,  says 
Channing,  how  can  the  labouring  man 
find  time  for  self-culture  ?  I  answer  that 
an  earnest  purpose  finds  time,  or  makes 
time.  It  seizes  on  spare  moments,  and 
turns  fragments  to  golden  account.  A 
man  who  follows  his  calling  with  industry 
and  spirit,  and  uses  his  earnings  economi- 
cally, will  always  have  some  portion  of  the 
day  at  command.  And  it  is  astonishing 
how  frutiful  of  improvement  a  short  sea- 
son becomes,  when  eagerly  seized  and 
faithfully  used.  It  has  often  been  observed 
that  those  who  have  the  most  time  at  their 
disposal,  profit  by  it  the  least.  A  single 
hour  in  the  day,  steadily  given  to  the 
study  of  some  interesting  subject,  brings 
unexpected  accumulations  of  knowledge. 


Rubens  and  the  Lion. — It  is  related 
that  Rubens  caused  a  remarkably  fine  and 
powerful  lion  to  be  brought  to  his  house, 
in  order  to  study  him  in  every  variety  of 
attitude.  One  day,  Rubens,  observing 
the  lion  yawn,  was  so  pleased  witli  this 
action  that  he  wished  to  paint  it,  and  he 
desired  the  keeper  to  tickle  the  animal 
under  the  chin,  to  make  him  repeatedly 
open  his  jaws  ;  at  length  the  lion  became 
savage  at  this  treatment,  and  cast  such 
furious  glances  at  his  keeper,  that  Rubens 
attended  to  his  warning,  and  had  the  lion 
removed.  The  keeper  is  said  to  have 
been  torn  to  pieces  by  the  lion  shortly 
afterwards  ;  apparently,  he  had  never  for- 
gotten the  affront.  The  authenticity  of  this 
anecdote  is,  however,  questioned  by  some. 
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GESTURE. 

The  Stroke  and  Time. — The  arm,  the 
fore-arm,  the  hand,  and  the  fingers,  form 
the  grand  instrument  of  gesture,  or,  as 
Cicero  calls  it,  "  the  weapon  of  the  orator." 
The  centre  of  motion  of  this  compound 
instrument,  is  the  shoulder.  These  parts 
do  not  move  together  in  the  manner  of 
an  inflexible  line  ;  but  each  separate  joint 
often  becomes  a  new  centre  of  motion  for 
the  portion  between  it  and  the  extremity. 

In  gesticulating,  this  complex  instru- 
ment does  not  continue  long  in  one  direct 
line,  nor  in  any  particular  flexure,  but 
changes  every  moment  the  angles  formed 
at  the  different  joints,  which  adds  grace 
and  variety  to  the  motions.  The  farther 
any  portion  of  this  complex  line  is  from 
the  centre  of  motion,  the  greater  space 
does  it  pass  through.  The  least  motion, 
therefore,  is  that  made  by  the  upper  arm, 
and  the  greatest,  that  made  by  the  hand  ; 
from  this  circumstance  alone,  the  gestures 
of  the  latter  are  conspicuous.  In  gesticu- 
lating, the  hand  has  not  only  the  advan- 
tage of  being  placed  at  the  extremity 
of  the  line  farthest  from  the  centre  of 
motion ;  but  by  means  of  the  joint  at 
the  wrist,  it  can  spring  with  increased 
velocity  on  approaching  the  point  to 
which  its  gesture  is  directed.  This  action 
of  the  hand  is  termed  the  stroke  of  the 
gesture ;  and  it  should  be  marked  by 
different  degrees  of  force,  according  to 
the  energy  of  the  sentiment.  In  high 
passion,  it  should  be  distinguished  by 
a  strong  percussion ;  and  in  the  more 
moderate  state  of  the  speaker's  feelings, 
merely  by  a  turn  of  the  hand,  by  a  change 
of  posture,  or  elevation  of  the  arm,  or 
by  a  momentary  arrest  of  the  motion 
of  the  gesture  in  its  transitions. 

The  stroke  of  the  gesture  is  analogous 
to  the  emphasis  of  the  voice ;  and  they 
should  both  fall  exactly  on  the  accented 
syllable  of  the  emphatic  word.  In  this 
way  the  emphatic  force  of  the  voice,  and 
the  stroke  of  the  gesture,  co-operate  in 
presenting  the  idea  in  the  most  lively 
manner,  to  the  eye  as  well  as  to  the  ear. 

There  are  other  points  of  analogy 
between  the  voice  and  gesture,  which 
deserve    consideration.      In    the    simple 


and  narrative  parts  of  a  discourse,  there 
is  little  effort  or  variety  of  expression 
in  the  voice.  Under  the  same  circum- 
stances, the  gesture,  if  any  is  used,  should 
be  tame  and  simple ;  but  in  the  more 
impassioned  parts,  both  should  be  equally 
exerted.  The  gesture,  also,  in  many  in- 
stances, nearly  imitates  the  manner  of 
the  inflections  of  the  voice.  When  th6 
voice  rises,  the  gesture  naturally  ascends; 
and  when  the  voice  makes  the  falling 
inflection,  or  lowers  its  pitch,  the  gesture 
follows  it  by  a  corresponding  descent; 
and,  in  the  level  and  monotonous  pronun- 
ciation of  the  voice,  the  gesture  seems  to 
observe  a  similar  limitation,  by  moving 
rather  in  the  horizontal  direction,  without 
much  varying  its  elevation. 

Some  writers  say,  that  "  in  calm  dis- 
course the  words  and  the  gestures  should 
generally  accompany  each  other ;  but  in 
impassioned  discourse,  the  feelings  of  the 
speaker  should  first  be  manifested  in  the 
eyes ;  then,  by  the  countenance ;  next, 
by  the  gesture;  and  lastly,  by  the  words." 
This  is  not  just.  In  all  discourse,  whether 
calm  or  impassioned,  the  words  and  the 
gestures  should  accompany  each  other. 
As,  in  beating  time  in  music,  the  beat 
is  made  on  the  accented  part  of  the 
measure,  so  in  speaking,  the  stroke  of  the 
gesture  should  fall  on  the  accented  syllable 
of  the  emphatic  word.  The  emotion  which 
calls  forth  the  word,  at  the  same  moment, 
prompts  the  gesture.  Hence,  the  muscles 
of  gesticulation  should  move  synchron- 
ously and  harmoniously  with  those  of  the 
voice.  When  gesture  is  not  marked  by 
the  precision  of  the  stroke,  in  the  proper 
places,  it  is  very  offensive.  The  arms, 
like  those  of  a  person  groping  in  the 
dark,  seem  to  wander  about  in  quest 
of  some  uncertain  object;  and  the  ac- 
tion is  of  that  faulty  kind  which  is 
called  sawing  the  air.  Even  graceful 
motions,  unmarked  by  the  precision  of 
the  stroke  of  the  gesture,  as  sometimes 
seen,  particularly  among  singers  on  the 
stage,  lose  much  of  their  force,  and  very 
soon  cease  to  afford  pleasure.  All  the 
unmeaning  motions  of  public  speakers 
are  attended  with  the  same  ill  effect  as 
a  mouthing  and  canting  tone  of  declama- 
tion, which  lays  no  emphasis  with  just 
discrimination,  but  swells  and  falls  with 
a  vain   affectation   of    feelings    and  with 
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absolute    deficiency   both    in    taste    and 
judgment. 

The  Classification  of  Gesture. — The  arms, 
as  well  as  the  hands,  may  be  employed, 
in  gesticulation,  separately  or  together, 
each  using  similar,  or  dissimilar  actions. 
Each  arm  may  perform  similar  gestures 
when  the  body  of  the  speaker  is  presented 
towards  the  person  addressed  precisely 
in  front ;  but  when  the  body  is  not  so 
presented,  the  gestures  will  not  be  similar  ; 
and  as  such  posture  and  gestures  are  not 
graceful,  they  are  not  frequently  used. 

The  advancement  of  one  hand  before 
the  other  is  an  indication  of  precedence, 
as  is,  also,  in  general,  its  higher  elevation. 
The  advanced  hand,  tberefore,  is  said 
to  perform  the  principal  gesture.  In 
general,  the  elevation  of  the  retired  arm 
is  a  whole  position  lower  than  that  of 
the  advanced  arm :  and,  though  the 
gesture  of  the  retired  hand  occasionally 
resembles  that  of  the  advanced  hand, 
yet  its  action  is  performed  with  less 
energy  and  authority.  For  these  reasons, 
the  action  o'f  the  retired  hand  is  called 
the  subordinate  gesture. 

There  is  a  class  of  gestures  called  sig- 
nificant gestures;  the  extending  of  the 
index-finger  towards  persons  or  things, 
points  them  out;  the  laying  of  the  hand 
on  the  breast  refers  to  tbe  feelings  of! 
the  speaker ;  the  placing  of  the  finger 
on  the  lips  signifies  an  injunction  of 
silence,  &c. 

But  gestures,  in  general,  are  too  vague 
to  be  comprehended  under  this  descrip- 
tion ;  they  denote  a  sort  of  general  rela- 
tion in  the  expressions — their  power  to 
do  this  is  derived  from  the  time  and 
manner  of  their  application,  from  the 
place  in  whicli  they  are  used,  and  from 
their  various  combinations.  Some  are 
used  at  the  beginning  of  a  sentence, 
merely  to  indicate  a  commencement  in 
action,  as  well  as  speech ;  some  are  used 
for  description  ;  some  for  explaining,  ex- 
tending, or  limiting ;  and  some  for  en- 
forcing the  predominant  idea;  some  for 
keeping  the  audience  in  suspense,  till  the 
more  decisive  gestures ;  and  some  for 
marking  the  termination  of  the  sense, 
and  the  final  result  of  the  reasoning. 
These  various  gestures  may  be  divided 
into  five  classes.  I.  Commencing  ges- 
tures.     2.  Discriminating    gestures.      3. 


Auxiliary  gestures.     4.  Suspending   ges- 
tures.    5.  Emphatic  gestures. 

1.  Commencing  Gesttires  are  made  simply 
by  raising  the  hand  from  rest;  and  that, 
in  general,  not  higher  than  the  horizontal 
position.  They  are  used  at  the  beginning, 
and  at  the  divisions  of  a  discourse. 

2.  Discriminating  Gestures'  comprehend 
all  those  gestures  which  serve  to  indicate 
persons  and  objects,  as  well  as  those 
which  are  used  for  explaining,  extending, 
limiting,  or  modifying  the  predominant 
idea,  and  those  which  are  employed  in 
question  and  answer,  when  made  without 
vehemence.  They  are  performed  in  the 
intermediate  degrees  of  the  range  of  the 
gesture,  with  moderate  force,  and  at  small 
intervals.  In  colloquial  intercourse  they 
are  frequently  confined  to  the  motions 
of  the  head. 

3  Auxiliary,  or  alternate  Gestures,  serve 
to  aid,  or  enforce  the  gesture  of  the 
advanced  hand.  They  are  performed  as 
follows ;  after  the  advanced  hand  has 
made  its  gesture  on  the  emphatic  word, 
instead  of  passing  to  another  gesture,  on 
the  next  emphatic  word,  it  remains  in  the 
attitude  of  the  last  stroke  till  the  retired 
hand  is  brought  up  in  aid  of  it,  either 
by  a  similar  gesture,  or  by  a  more  decisive 
one.  In  tliis  way,  variety  and  extraor- 
dinary energy  are  given  at  once,  to  pas- 
sages which  admit  of  such  gestures.  Of 
course,  these  gestures  are  used  with  great 
advantage  in  high  passion;  they  are  also 
frequently  employed  in  description,  where 
they  are  executed  more  tamely. 

4.  Szispending,  or  preparatory  Gestures, 
are  so  called  because  they  hold  the 
audience  in  suspense,  by  the  elevation 
or  contraction  of  the  arm,  preparatory  to 
the  stroke  which  is  to  fall  on  the  emphatic 
word. 

5.  Emphatic  Gestures  mark,  with  force, 
words  opposed  to,  or  compared  with  each 
other ;  and  more  particularly,  the  word 
which  expresses  the  predominant  idea. 
Their  stroke  is  generally  arrested  on  the 
horizontal  elevation.  Sometimes,  however, 
emphatic  gestures  are  directed  to  the 
highest  point  in  their  range ;  at  other 
times,  to  the  lowest.  When  they  are 
directed  to  a  high  point,  they  often  serve 
as  suspending,  or  preparatory  gestures, 
to  the  next  emphatic  gesture ;  and  when 
made  at  the  close  of  a  sentence,  they  serve 
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as  terminating  gestures ;  because  when 
the  last  important  idea  is  marked,  no 
other  gesture  should  be  added,  to  weaken 
its  effect ;  the  arm  should  then  fall  to  rest. 

These  five  classes  of  gestures  may  be 
used  in  any  part  of  an  oration.  They  are. 
as  it  were,  the  elements  of  gesture,  which 
by  their  combinations,  produce  its  whole 
power  of  language  and  expression.  These 
elements  are  the  component  parts  of  every 
style  of  delivery,  whether  tame  or  vehe- 
ment, argumentative  or  diffuse,  ardent 
or  indifferent,  cold  or  pathetic. 

The  Preparation,  Transition,  and  Accom- 
paniment of  Gesture. — In  the  transitions 
of  gesture,  the  hand  and  arm  should  not, 
in  general,  be  precipitated  to  the  intended 
position  by  the  shortest  course ;  but  in 
the  calmer  parts  of  the  oration,  they 
should  move  in  a  sort  of  waving  line, 
or  in  one  returning  upon  itself. 

The  transition  of  gesture  relates  to  the 
manner  of  arriving  at  a  gesture,  and  to 
the  changes  of  gesture ;  and  signifies 
either  the  particular  changes  of  the  posi- 
tion of  the  hand  and  arm,  or  the  general 
change  of  the  principal  gesture  from  one 
hand  to  the  other. 

A  gesture  may  have  a  very  different 
character  and  effect,  according  to  the 
manner  in  which  the  hand  arrives  at  its 
destined  point.  It  may  ascend,  descend, 
move  towards  the  right,  or  towards  the 
left,  and  may  also  make  the  stroke  with 
various  degrees  of  energy,  and  in  various 
ways ;  and  these  motions  constitute  in 
each,  an  absolutely  different  gestxire, 
though  after  the  moment  of  the  stroke, 
which  a  painter  might  choose  to  represent, 
the  hand  and  arm  of  each  should  be  in 
the  same  precise  position.  As,  however, 
the  emphatic  gestures  are  liable  to  am- 
biguity, on  account  of  the  various  transi- 
tions which  might  be  supposed  to  bring 
them  to  their  stroke,  painters  more  fre- 
quently choose  to  represent  the  suspend- 
ing gestures,  which  give  an  idea  of  action, 
and  greater  interest  to  their  principal 
figures. 

But  the  transition  of  gesture  particularly 
relates  to  the  change  of  the  principal 
gesture  from  one  hand  to  the  other ; 
which  may  be  regulated,  in  some  measure, 
according  to  the  following  principles. 
So  long  as  there  subsists  a  strict  con- 
nection between  the  sentiments,  uninter- 


rupted by  any  considerable  pause,  or 
change  of  persons,  no  transition  can  take 
place  in  this  last  sense  :  the  same  hand 
which  began,  continues  to  perform  the 
principal  gesture.  And  the  variety  which 
it  is  always  desirable  to  produce,  must 
not  be  attempted  by  the  chiinge  of  the 
principal  gesture:  it  must  arise  alone 
from  the  graceful  and  well  -  regulated 
action  of  the  advanced  hand,  supported 
by  the  combined  assistance  or  accom- 
paniment of  the  other.  If  the  passage  to 
be  pronounced  be  of  considerable  length, 
the  right  hand  should  perform  the  prin- 
cipal gesture  throughout  the  whole  of  it. 
For  the  left,  though  allowed  to  take  its 
place  occasionally,  according  to  certain 
rules,  by  no  means  arrives  at  an  equality 
of  honour.  The  right  hand  always  con- 
tinues the  better  hand,  both  from  long 
prescription,  and  the  ability  arising  from 
use. 

In  the  narrative  parts  of  an  oration, 
where  different  persons  or  things  are 
to  be  described  as  variously  disposed, 
or  in  the  recitation  of  descriptive  poetry, 
when  a  picture,  as  it  were,  is  to  be  re- 
presented by  the  speaker,  consisting  of 
many  natural  objects  in  different  parts  of 
a  landscape,  of  which  Gray's  "Elegy  in  a 
Country  Churchyard"  will  afford  many 
examples,  the  right  hand  having  first 
pointed  out  those  persons  or  objects  sup- 
posed to  lie  adjacent  to  itself,  may  yield 
to  the  left  the  arrangement  and  orderini; 
of  those  other  parts,  which  may  be  ima- 
gined to  be  at  his  own  side.  This  inter- 
change, judiciously  regulated,  produces 
a  pleasing  variety  in  the  gesture ;  and 
if  the  speaker  possess  the  imagination 
of  a  painter,  his  disposition  and  colour- 
ing will  produce  the  most  distinct  and 
vivid  picture. 

Variety,  which  is  a  most  important 
object  to  be  kept  in  view  by  a  public 
speakei",  allows  with  advantage,  an  inter- 
change of  the  principal  gesture,  even  when 
the  subject  may  be  of  a  more  abstruse  and 
demonstrative  nature.  When  there  is  any 
opposition  or  antithesis,  among  the  ideas, 
or  even  in  the  structure  of  sentences,  or 
where  a  new  argument  is  introduced,  after 
the  discussion  of  a  former  is  ended,  as 
at  a  new  division,  or  a  new  paragraph, 
there  may  be  a  change  of  the  principal 
gesture.     But  it  will  be  a  point  of  judg- 
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ment  and  taste  in  the  speaker  not  to  carry 
this  balancing,  or  alternation  of  gesture 
to  an  affected  extrentie,  and  not  even  in' 
allowable  cases,  to  indulge  in  it  over- 
much ;  nor  will  he  prolong  too  far  the 
principal  action  permitted  to  the  left 
hand,  which  he  will  always  remember  is 
the  weaker,  and  admitted  into  the  fore- 
most place  rather  by  courtesy  than  of 
right ;  and  which  he  will,  therefore, 
restrict  with  discre'tion,  in  the  exercise 
of  this  occasional  distinction. 

In  the  changes  made  from  one  hand 
to  the  other,  the  transition  should  be 
managed  with  ease  and  simplicity.  As 
soon  as  the  advanced  hand  has  made  the 
stroke  of  its  last  emphatic  gesture,  it 
should  fall  quietly  to  rest,  whilst  at  the 
same  time  the  hand  which  is,  in  its  turn, 
to  assume  the  principal  action,  commences 
its  preparation  for  the  ensuing  gesture. 
It  will  be  observed  that  a  commencing, 
or  discriminating  gesture,  should  be  gentle, 
as  a  modest  beginning  suits  its  first  en- 
trance into  authority.  An  emphatic  ges- 
ture immediately  after  one  from  the  other 
hand,  would  be  violent  and  outrageous  ; 
something  like  the  gesticulations  of  those 
little  wooden  figures  set  up  to  frighten 
birds  from  corn,  or  fruit,  which  have  the 
arms  fixed  on  an  axis  in  such  a  manner 
that  they  are  alternately  raised  and 
depressed  with  eqiial  vehemence,  accord- 
ing as  they  are  blown  about  by  the  wind. 

When  the  orator  finds  it  necessary 
to  change  the  position  of  the  feet,  so 
as  to  advance  that  which  was  before  re- 
tired, the  general  rule  is  that  he  should 
effect  it  imperceptibly,  and  not  commence 
the  change  till  after  the  hand  has  begun 
its  change  of  action.  Sometimes,  how- 
ever, in  vehement  passages,  the  orator 
is  allowed,  by  the  highest  authority,  to 
advance  suddenly  and  even  to  stamp. 

The  general  rule  for  accompaniment 
of  gesture,  in  calm  and  moderate  speak- 
ing, when  both  hands  do  not  perform  the 
same  gesture,  is  that  the  retired  arm 
should  be  about  one  interval  less  raised 
than  the  advanced  arm,  and  that  in  the 
transverse  position  it  should  be  distant 
from  it  about  two  intervals,  or  a  right 
angle. 

Besides  the  motions  of  the  subordinate 
gesture,  other  very  important  accompani- 
ments are   to   be   attented   to :    as  those 


of  the  lower  limbs  of  the  body,  and  of  the 
head;  "otherwise  the  performance, will  be 
rigid  and  absurd,  like  that  of  a  puppet. 
Indeed,  not*  only  those  more  prominent 
and  distinguished  parts  must  accompany 
the  voice  and  principal  action  of  the 
speaker,  but  ^jevery  muscle  of  the  body, 
and  every  expression  of  the  countenance, 
must  join  in  harmony  with  those  gestures, 
in  order  to  impress  upon  them  the  cha- 
raqter  of  nature  and  truth.  There  is  no 
gesture,  or  change  of  gesture,  which  is 
not  meant  to  enforce  or  to  illustrate  some 
new  circumstance,  which  either  calls  into 
action  muscles  before  at  rest,  or  into  a 
change  of  action  those  already  in  exer- 
tion. And  this  impression  and  influence 
extend  not  only  to  those  muscles  which 
are  most  strong  and  distinguished,  but 
even  to  the  most  delicate  fibres  of  the 
human  frame,  such  as  those  which  adjust 
the  expression  of  the  mouth,  of  the  nostrils, 
of  the  brows,  and  of  that  wonderful  organ 
the  eye. 

The  Frequency,  Moderation,  and  Intermis- 
sion of  Gesture. — As  gesture  is  used  for 
the  illustration  or  enforcement  of  lan- 
guage, it  should  be  limited,  in  its  applica- 
tion, to  such  words  and  passages  only  as 
admit,  or  rather  require,  such  illustration 
or  enforcement.  That  is,  gesture  should 
not  be  used  by  a  public  speaker  on  every 
word  where  it  is  possible  to  apply  it  with- 
out manifest  impropriety  ;  but  it  should 
rather  be  reserved  for  such  passages  as 
require  to  be  rendered  more  prominent 
than  the  others,  and  to  be  more  highly 
coloured.  A  judicious  speaker  will  there- 
fore reserve  his  gesture,  at  least  the  force 
and  ornament  of  it,  for  those  parts  of  his 
discourse  for  which  he  also  reserves  the 
brilliancy  of  language  and  thought. 
Sometimes,  the  absolute  intermission  of 
gesture  is  advantageous,  as  in  the  com-  , 
mencement  or  opening  of  arguments. 
When  an  argument  is  nearly  concluded,  '. 
moderate  gesture  will  give  it  more  force,  \ 
and  relieve  the  monotony  of  a  mere  dry 
demonstration,  should  the  spirit  of  the 
composition  admit  such  addition. 

In  all  discourses,  the  frequency  of  ges- 
ture will  be  determined,  in  general,  by 
the  number,  the  novelty,  and  the  discrimi- 
nation of  ideas.  In  every  well- constructed 
sentence,  some  new  idea  is  advanced, 
which    may    be    marked    by   a    suitable 
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gesture ;  and  possibly  the  various  limi- 
tations and  modifications  of  it. will  also 
admit  of  a  similar  distinction.  Thus  each 
separate  clause,  or  member  of  a  sentence, 
may  admit  a  distinct  gesture  on  the  prin- 
cipal word ;  and  as  each  epithet  is  a 
distinct  quality,  added  to  the  principal 
name,  and  as  each  adverb  has  the  same 
effect  on  the  principal  action  expressed 
by  the  verb,  a  new  gesture  may  be  made 
on  each.  But  for  this  purpose,  unless 
the  word  is  emphatic,  a  turn  of  the  hand, 
a  small  motion  in  the  transverse  or  verti- 
cal direction,  or  a  slight  inclination  of 
the  head,  is  sufficient. 

In  a  sentence  where  every  word  is  em- 
phatic, each  may  be  marked  with  a  gesture. 
Sentences  of  this  kind  generally  condense, 
in  a  small  compass,  valuable  information, 
and  should  therefore  be  strongly  enforced 
and  marked  with  precision.  They  should, 
however,  be  delivered  distinctly  and  de- 
liberately, or  the  gestures  will  confuse  the 
sentiment,  and  even  cast  a  degree  of 
ridicule  upon  it. 

Applied  to  a  vehement  passage,  the  arm 
should  be  raised  higher  than  when  it  is 
applied  to  one  of  the  contrary  character. 
A  judicious  speaker  will  often  omit  his 
gesture  altogether,  and  use  it  only  when 
absolutely  necessary  to  illustrate  or  to 
enforce  his  sentiments.  Gesture  may  be 
said  to  hold  the  place  of  high  seasoning ; 
it  must,  therefore,  be  managed  with  dis- 
cretion, lest  it  should  defeat  its  own  pur- 
poses, and  create  disgust.  If  a  speaker 
proves  truly  eloquent,  he  is  sure  of  the 
most  liberal  and  solid  approbation.  But 
he  should  not  hazard  too  much ;  he 
should  be  guarded  in  the  commencement 
of  his  discourse,  and  should  restrain  his 
gesture  in  the  calm  and  reasoning  pas- 
sages, reserving  its  force  and  brilliancy 
for  the  appropriate  expression  of  his  most 
earnest  feelings  and  boldest  thoughts. 
His  transitions  from  the  narrative  parts 
to  those  which  are  most  highly  wrought, 
and  which  require  his  utmost  exertions, 
should  be  gradual  and  just,  and  free  from 
extravagance.  We  cannot  impress  too 
strongly  upon  those  of  our  pupils  who  are 
practising  elocution,  the  necessity  of  a 
careful  attention  to  the  remarks  we  have 
made  on  the  important  subject  of  a 
gesture.  In  a  concluding  article,  we 
shall  give  some  further  advice. 
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Bad  spelling  is  discreditable.  Every 
young  man  should  be  master  of  his  native 
tongue. 

He  that  will  not  learn  to  spell  the  lan- 
guage that  is  on  his  tongue,  and  before 
his  eyes  every  hour,  shows  no  great  apti- 
tude for  the  duties  of  an  intelligent, 
observing  man.  Bad  spelling  is,  there- 
fore, an  unavoidable  indication.  It  indi- 
cates a  blundering  man — a  man  that 
cannot  see  with  his  eyes  open.  Accord- 
ingly, we  have  known  the  application  of 
more  than  one  young  man,  made  with 
great  display  of  penmanship,  and  parade 
of  references,  rejected  for  his  bad  spelling 

A  bright  school-boy,  utterly  incapablo 
of  appreciating  your  stories  of  science, 
art,  and  literature,  can  see  your  bad  spel- 
ling at  a  glance,  and  crow  over  it.  You 
will  find  it  hard  to  inspire  that  boy  with 
any  greater  respect  for  your  attainments. 
Bad  spelling  is,  therefore,  a  very  mortify- 
ing and  inconvenient  defect.  We  have 
known  men,  thrown  into  prominent  posi- 
tions, so  ashamed  of  their  deficiency  in 
this  respect,  that  they  had  never  ventured 
to  send  a  letter  till  it  had  been  revised  by 
a  friend.  This  was,  to  say  no  more,  suffi 
ciently  inconvenient. 

I  say  again,  learn  to  spell,  young  man. 
Keep  your  eyes  open  when  you  read,  and 
if  any  word  is  spelled  different  from  your 
mode,  ascertain  which  is  right.  Keep 
your  dictionary  by  you,  and  in  writing, 
whenever  you  have  the  least  misgiving 
about  the  spelling  of  a  word,  look  it  out 
at  once ;  and  remembei:  it.  Do  not  let 
your  laziness  get  the  better  of  you. 


Increase  of  the  Anglo  -  Saxon 
Race. — One  of  the  most  important  facts 
connected  with  the  present  age  is  the 
unparalleled  increase  of  the  Anglo-Saxon 
race  in  numbers,  wealth,  and  influence, 
within  the  last  two  hundred  years.  In  the 
early  part  of  the  seventeenth  century,  Eng- 
land, Wales,  and  Scotland  numbered  only 
about  6,000,000  and  as  a  nation  was  classed 
amongst  the  second-rate  powers  of  Europe. 
Now,  at  the  present  time,  the  English 
language  is  spoken  by  upwards  of 
60,000,000,  scattered  over  every  island 
and  continent  of  the  earth. 
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THE    ADJECTIVE. 

The  adjective  is  a  word  whicli  is  joined 
to  a  noun  to  qualify  or  modify  it. 

Thus  the  use  of  the  adjective  in  speech, 
always  supposes  the  presence  of  a  sub- 
stantive. 

When  I  say,  A  wise  man,  un  liomme  sage, 
homme  is  a  substantive,  which,  without  the 
word  sage,  applies  to  any  individual  of  the 
male  race  of  man ;  but  as  soon  as  this 
word  sage  is  added  to  it,  the  idea  repre- 
sented by  the  two  words,  homme  sage,  does 
not  designate  any  man,  but  one  among 
them  who  has  the  quality  of  being  wise; 
thus  wise  qualifies  and  modifies  the  sub- 
stantive man,  and  accordingly  is  an  ad- 
jective. 

We  have  already  stated  that  nouns  are 
sometimes  used  as  adjectives,  and  ad- 
jectives  as  nouns.  But  it  is  proper  to 
notice  here,  that  this  last  transformation 
never  takes  place  when  we  speak  of  living 
beings ;  for  being  always,  in  this  case,  of 
the  same  gender  as  the  noun  they  repre- 
sent, they  always  suppose  the  apposition 
of  this  noun  to  them  ;  so  that  when  em- 
ployed, the  sentence  has  the  character  of 
an  ellipsis;  thus,  when  we  say,  for  the 
Almighty,  L'Eternel,  Le  Tout-puissant,  the 
noun  God  is  understood,  and,  God  beiiio- 
masculine,  the  adjective  can  only  be  used 
in  that  gender.  Tlie  wise  (man),  Le  sage  ; 
The  select  (men),  Les  elus  ;  Learned  men, 
Les  savants;  A  prude  (woman),  Une 
prude. 

In  these  examples,  the  word  man, 
homme,  is  understood  in  the  first,  hommes 
in  the  second  and  third,  femme  in  the  last. 
Sometimes,  it  is  true,  these  adjectives 
in  similar  cases  are  accompanied  by 
another  adjective,  which  seems  to  modify 
them  as  it  would  a  noun ;  but  if  we 
analyze  those  expressions  we  shall  discover 
that  these  qualificative  adjectives  act  only 
as  an  adverb  should,  and,  in  fact,  take  the 
place  of  one  :  A  true  wise  (man),  Un  vrai 
sage,  means  a  man  truly  wise,  un  homme 
vraiment  sage.  A  false  devotee,  Une 
fausse  devote,  means,  a  woman  falsely 
religious,  une  femme  faussement  devote. 

Even  when  the  adjective  does  not  refer 
to  a  living  being,  if  it  designates  an 
attribute,   belonging  to  a  class  of  things 


which  may  be  expressed  by  a  noun,  it 
should  be  always  considered  as  an  ad- 
jective ;  thus,  The  acids  of  the  stomach, 
Les  acides  de  I'estomac  ;  The  thick  part  of 
the  blade,  Le  fort  de  I'epee  ;  The  purga- 
tives, Les  Y^m^atifs;  A  perpendicular, 
Une  perpg7^c^iculaire,  signify,  Les  {sues) 
acides  de  I'estomac  ;  Le  (endroit)  fort  de 
I'epee ;  Les  {remedes)  purgatifs ;  Une 
(ligne)  perpendiculaire. 

The  adjective  is,  then,  only  taken  as  a 
noun  when  it  expresses  an  idea  which  may, 
positively  and  actually,  be  applied  to  things 
of  different  species  ;  as  in  the  following, 
What  is  true  persuades,  Le  vrai  persuade ; 
What  is  honest  must  be  preferred  to  what 
is  agreeable  and  useful,  L'honnete  doit 
etre  prefere  a  Vagreahle  et  a  Vutile. 

The  first  proposition  is  true  when  speak- 
ing of  a  narrative,  a  system,  an  argument,  a 
gesture,  a  sadness,  a  desire,  &c.,  but  it  does 
not  designate  any  of  these  ideas  in  par- 
ticular, and  represents  what  is  spoken  of 
only  as  a  thing,  the  nature  of  which  is 
truth. 

The  same  construction  may  be  applied 
in  the  second  sentence  when  the  subject 
spoken  of  is  what  is  ho7iest,  agreeable,  and 
useful. 

Variation  of  the  Adjectives. —The  nature 
of  adjectives  being,  as  we  have  already 
stated,  to  express  the  qualities  of  nouns, 
by  identifying  themselves  with  them,  they 
must  both  have  the  same  characteristics, 
and  always  be  of  the  same  number  and 
gender. 

Besides,  the  adjective  may  qualify  the 
noun  to  which  it  is  joined  in  a  manner 
more  or  less  extended ;  this  is  what  is 
called,  by  grammarians,  degrees  of  signifi- 
cation in  the  adjectives. 

We  have,  then,  three  distinct  parts  to 
consider  in  adjectives ;  the  gender,  the 
number,  the  degrees  of  signification. 

OF  THE  GENDER  IN    THE  ADJECTIVES. 

Formation  of  the  Feminine  in  Adjectives 
ending  with  emute. — All  adjectives  have  for 
their  termination  in  the  masculine  either 
an  e  mute,  another  vowel,  or  a  consonant. 

All  adjectives  in  the  feminine  are  ended 
with  an  e  mute. 

Thus,  those  which  end  with  an  e  mute 
in  the  masculine,  do  not  change  their  ter- 
mination in  tlie  feminine ;  such  are  the 
following  :    Ridiculous,  Ridicule  ;  A  ridi- 
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cvilous  man,  Un  homme  ridicule ;  A  ridi- 
culous woman,  Une  fenime  ridicule.  Ex- 
ceptions :  Traitor,  traitre,  traitresse  ; 
Devilish,  diable,  diablesse  ;  Master,  maitre, 
maitresse. 

Of  Adjectives  ending  with  a  Vowel  which 
is  not  a  mute  e. — Adjectives,  which  in  the 
masculine  end  with  any  other  vowel  than 
an  e  mute,  make  their  feminine  by  the 
addition  of  an  e  mute  to  the  masculine 
termination.  Enchante,  enchantee,  En- 
chanted ;  poli,  polie,  polished  ;  bleu,  hletie, 
blue. 

There  is  but  one  exception  to  this  rule, 
which  is,  Favourite,  iQ.v owx'i,  favourite. 

Of  Adjectives  ending  in  an,  ien,  on. — 
Adjectives  ending  in  the  masculine  in  an, 
ien,  on,  besides  the  addition  of  an  e  mute, 
double  their  last  consonant  in  the  femi- 
nine;  as.  Christian,  Chretien,  Chretienne. 

The  Academy,  in  stating  this  rule, 
marks  as  exceptions  :  English,  Anglican, 
Anglica?/^;  Benign,  hewm,  makes  benigne; 
Cunning,  malin,  makes  maligne. 

Of  Adjectives  ending  with  a  Consonant 
which  is  neither  m  or  n. — Adjectives  ending 
in  the  masculine  with  any  other  conso- 
nant than  m  or  n,  make  their  feminine  by 
the  addition  of  an  e  mute  to  their  last  con- 
sonant; as,  Great,  grand,  grandg. 

But  this  rule  has  an  immense  number 
of  exceptions.  We  will  explain  them  one 
after  another. 

Of  Adjectives  ending  in  c  and  d. — Ad- 
jectives ending  with  the  letter  c  make 
their  feminine  in  two  ways ;  some  add  he  to 
the  masculine  ;  as,  Frank,  franc,  franche. 

Others  make  their  feminine  by  changing 
c  into  que;  as,  Public,  public,  publi^^z/e. 

The  adjective  Greek,  grec,  makes  its 
feminine  by  keeping  the  c  and  adding 
que  ;  grecquc ;  Raw,  crud,  makes  crue. 

Of  Adjectives  ending  in  f. — Adjectives 
ending  with /in  the  masculine,  make  their 
feminine  by  changing/  into  ve ;  as,  Brief, 
bref,  hrhve. 

Of  Adjectives  ending  in  g, — Adjectives 
ending  in  g,  make  their  plural  by  adding 
ue  to  the  masculine ;  as,  Long,long,longMe. 

Of  Adjectives  ending  in  el,  eil,  ol,  ul,  as, 
OS,  ot,  and  et. — Adjectives  ending  in  el,  eil, 
as,  ol,  ul,  OS,  ot,  et,  make  their  feminine  by 


doubling  the  last  consonant  and  adding  an 
e  mute. 

Of  Adjectives  ending  in  eur,  teur,  erieur. 
— Adjectives  ending  in  eur  have  several 
modes  of  termination  for  the  feminine. 
Those  in  eur  derived  from  a  present  par- 
ticiple by  changing  ant  into  eur,  make 
their  feminine  by  changing  eur  into  euse  ; 
as,  Dancer,  danseur,  danseuse. 

Those  ending  in  tetir,  imless  they  are 
derived  from  a  present  participle,  as  in 
the  preceding  examples,  change  eur  into 
trice ;  as.  Accuser,  accusateur,  accusatrice. 
Exception. — The  following  adjectives, 
althoiigh  derived  from  present  participles, 
make  their  plural  in  trice;  as,  Debtor, 
debiteur,  dehitrice ;  Executor,  executeur, 
executrice. 

•  Those  ending  in  erieur  make  their 
feminine  by  adding  an  e  mute  to  this  ter- 
mination ;  as.  Exterior,  exterieur,  ex- 
terieure. 

There  are  a  great  number  of  nouns  with 
this  termination  that  must  not  be  mis- 
taken for  adjectives,  and  make  their  femi- 
nine terminations  in  different  manners ; 
they  are  easily  distinguished  from  adjec- 
tives by  placing  the  word  man,  or  woman, 
before  them,  and  seeing  if,  thus  accompa-- 
nied,  they  are  used  in  the  language.  A  good 
dictionary  is  the  best  rule  for  such  cases. 

There  are  also  some  adjectives  terminat- 
ing in  eur,  whicli  have  no  feminine  termi- 
nation, and  are  used  for  either  gender ; 
such  as.  Lover  of  arts,  amateur,  amateur  ; 
Author,  auteur,  auteur  ;  Conqueror,  vain- 
queur,  &c.,  vainqueur,  &c. 

Of  Adjectives  ending  in  x. — Adjectives 
ending  in  x,  change  this  letter  into  se,  in 
the  feminine  ;  as,  Courageous,  courageux, 
courageu5e. 

Exceptions :  Reddish,  roux,  xowsse ; 
False,  faux,  i&usse  ;  Sweet,  doux,  douce  ; 
Prefixed,  prefix,  prefixe. 

Of  Adjectives  having  two  terminations  in 
the  Masculine,  according  as  they  are  placed 
before  a  Vowel  or  a  Consonant. — Five  ad- 
jectives are  entirely  defective  in  their 
feminine  termination,  and,  besides,  change 
their  masculine  according  to  the  letter'  , 
which  begins  the  next  word,  whether  it  is 
a  consonant  or  a  vowel ;  as. 


w^Ai  '.^Foolish, 
Old, 


before  a  consonant  or  U  aspirated,  fou, 

,,        vowel  or  h  mute,  fol, 

,,        consonant  or  h  aspirated,  vieiax, 

,,        vowel  or  h  mute,  vieil, 


[folle, 
>  vieille. 
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Beautiful,      I  before  a  consonant  or  h  aspirated, 

<         „        vowel  or  h  mute, 
New,  -I         "        consonant  or  h  aspirated, 

t         ,,        vowel  or  h  mute. 
Soft,  -f        "        consonant  or  h  aspirated, 

(        „        vowel  or  h  mute. 
Of  Adjectives  which  are  used  only  in  the 
Masculine  or  in  the  Feminine. — Some  ad- 
jectives  have   no    feminine;    as,    Active 
dispos ;  Foppish,  fat ;  Pale,  paillet,  &c. 

Some  have  no  masculine :    as.  Mellow 
blette,  &c.  ' 


beau, 

bel, 

nouveau, 

nouvel, 

mou, 

mol, 


I  belle. 
>  nouvelle. 
>•  moUe. 


NOUNS    AND  ADJECTIVES  OF   NUMBER. 

Numbers  are  divided  into  five  classes  ; 
as,  1st.  Cardinal;  2nd.  Ordinal;  3rd.  Col- 
lective; 4th.  Distributive;  5th.  Propor- 
tional. 


Cardinal  Numbers. 
1    un,  m.  une,/. 
deux 
trois 
quatre 
cinq 
six 
sept 
huit 
neuf 


TABLE  OF  CARDINAL,    ORDINAL,   AND  COLLECTIVK  NUMBERS. 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

30 

31 

40 

41 

50 

51 

52 

60 

61 

70 

71 

72 

80 

81 

90 

91 

100 

101 

200 

1,000 

2,000 

10,000 

1,000,000 

1,000,000,000 


dix 

onze 

douze 

treize 

quatorze 

quinze 

seize 

dix-sept 

dix-huit 

dix-neuf 

vingt 

vingt-et-un 

vingt-deux 

trente 

trente-et-un,  &c. 

quarante 

quarante-et-un,  &c. 

cinquante 

cinquante-et-un,  &c, 

cinquante-deux 

soixante 

soixante-et-un,  &c. 

soixante-dix 

soixante-et-onze 

soixante-douze,  &c. 

quatre-vingts 

quatre-vingt-un 

quatre-vingt-dix 


Ordinal  Nvmbers. 
premier  1st 

deux-i&me,  second         2nd 
trois-i^me  3rd 

quatr-i&me  4th 

cinq-uiSme  5th 

six-i^me  6th 

sept-idme  7th 

huit-ifeme  sth 

neu-vifeme  9  th 

dix-iSme  loth 

onz-ifeme  nth 

douz-ifeme  12th 

treiz-ifeme  13  th 

quatorz-ieme  14th 

quinz-ieme  15th 

seiz-ifeme  leth 

dix-sept-ifeme  17th 

dix-huit-i^me  18th 

dix-neu- vi^me  ]  9  th 

vingt-i^me  20th 
viugt-et-unifeme  21st 

vingt-deuxifeme  22nd 

trenti^me  "  30th 

trent-et-unifeme  3lst 

quaranti^me  40th 

quarante-et-unifeme  4l8t 

cinquanti^me  60th 

cinquante-et-uniSme  51st 

cinquante-deuxifeme  52nd 

soixantifeme  60th 

soixante-et-uni^me  61st 

soixante-dixifeme  70th 

soixaute-et-onzifeme  71st 

soixante-douzifeme  72nd 

quatre-vingtifeme  80th 

quatre-vingt-uni^me  81st 


CoUective  Nouns  of  Number. 


unitd 
couple,  paire 
trio 
deux -couples 


unit 
couple  ' 
trio 
two  couples 


demi-douzaine       half-a-dozen 


huitaine 
neuvaine 

dixaine 

douzaine 

quinzaine 


vingtaine 

trentaine 

quarantaine 

cinquantaiue 

soixautaine 


eight 
nine    days 

prayer 
balf-a-score 

dozen 


of 


fif- 


fortnight, 
teen 


a  score 


a  score  and  a 

half 
two  scores 

two  scores  and 
a  half 

three  scores 


quatre- vingtaine    four  scores 


-     .        .    " quatre-vingt-dixifeme  90th 

quatre-vmgt-onze,  &c.  quatre-vingt-ouzibme   91st 


cent 
cent-un,  &c, 
deux-cents 
mille 

deux-mille,  &c 
dix-mille 
un  million 
un  billion 


centifeme  lOOth 

cenc-uni5me,  &c.  101st 

deux-centi^me,  &c.     200Lh 
1,000th 
2,000th 
10,000th 
millionth 
billionth 


centaine 


five  scores 


millifeme 
deux-millifemo 
dix-milli&me 
million]  feme 
billionifeme 
The  formation  of  the  ordinal  adjective 

from    the    cardinal  is   so  simple,   that   it 

requires  no  further  explanation. 

Of  numerical  Adjectives  used  in  speahincr 

oj    the    Days   of   the   Month.— When,    in 

French,  we  speak  of  the  days  of  the  month, 


deux  centaines      ten  scores 
un  millier  one  thousand 

deux-milliers         two  thousand 
une  myriade  ■  a  myriad 

un  million  -    a  million 

un  billion  a  billion 

instead  of  using  the  ordinal  number,  as  is 
done  in  English,  we  employ  the  cardinal ; 
as,  the  eighth  of  April,  Le  huit  Avril,  or 
d'Avril;  The  twenty-sixth  of  the  next 
month,  Le  vingt-six  du  mois  prochain. 
But,  however,  when  we   speak  of   the 
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first  day  of  the  month,  we  keep  the 
ordinal  number  as  in  the  English ;  as, 
The  first  of  January,  Le  premier  Janvier 
— Le  premier  de  Janvier. 

This  exception  does  not  extend  any 
further ;  to  say,  The  second  day  of  the 
month,  Le  second  du  mois,  is  not  correct. 

Of  the  numerical  Adjective  onze  (eleven). 
— Although  the  number  onze  (eleven) 
begins  with  a  vowel,  the  article  singular, 
le,  la,  does  not  make  an  elision  before  it, 
and  les  is  pronounced  as  if  the  word  onze 
began  with  an  h  aspirated  :  as.  The  ele- 
venth of  March,  Le  onze  de  Mars ;  The 
eleven  apples  were  good,  Les  (h)  onze 
pommes  etaient  bonnes. 

Of  the  formation  of  Compound  Numbers. — 
In  the  formation  of  some  of  the  compound 
numbers,  the  word  one  is  placed  between 
the  first  and  the  last  part ;  as  in,  Twenty- 
one,  vingt-et-un ;  Thirty- one,  trente-et-un ; 
Forty  -  one,  quarante-et-un  ;  Fifty-one, 
cinquante-et-un  ;  Sixty  -  one,  soixante- 
et-un ;  Seventy-one,  soixante-et-onze. 

This  rule  does  not  extend  to  any  other 
number,  and  it  would  be  wrong  to  say, 
vingt-et-deux,  trente-et-quatre,  &c.  This 
mode  of  counting  in  English,  one  and 
twenty,  six  and  thirty,  &c.,  is  not  used  in 
French. 

Of  the  Numerical  Adjective  one,  un,  with 
the  words  hundred  and  thousand. — One,  or 
a,  placed  before  the  words  hundred  and 
thousand,  in  English,  are  suppressed  in 
French ;  thus,  one  hundred,  one  thousand, 
are  expressed  by  cent,  mille. 

Of  Numerical  Adjectives  used  in  Poetry, 
Music,  Games,  &c. — There  are,  besides  the 
numerical  adjectives  already  mentioned 
above,  many  others  used  in  poetry,  music, 
games,  &c. ;  as.  Distich,  distique ;  Tiercet, 
tercet;  Quatrain,  &c.,  quatrain;  Solo, 
solo ;  Duet,  duo  ;  Music  in  three  parts, 
trio ;  Quartet,  &c.,  quatuor,  &c. ;  Two 
number  ones,  (playing  with  dice),  beset ; 
Two  number  sixes,  (playing  with  dice), 
sonnet,  &c. 

Un  millier  is  very  often  employed  for 
one  thousand  weight.  Quintal  is  only  used 
in  the  sense  of  one  hundred  weight. 

Of  Distribtitive  and  Proportional  Num- 
hers. — The  Distributive  Numbers  are  those 
expressing  the  different  parts  of  a  whole ; 
as.  The  half,  la  moitie ;  The  third,  le  tiers ; 
The  fourth,  le  quart;  'The  fifth,  le  cin- 
qui^me,  &c. 


The  Proportional  Numbers  denote  the 
progressive  increase  of  things  ;  as,  T\i^ 
double,  le  double;  The  treble,  le  triple ; 
A  hundred  fold,  le  centuple,  &c. 

OF    NUMBER  IN  ADJECTIVES. 

Adjectives  agreeing  in  number,  as  well 
as  in  gender,  with  the  nouns  which  they 
qualify,  it  becomes  necessary  now  to 
examine  Avhat  alterations  they  suffer  in 
their  termination  when  joined  to  a  noun 
in  the  plural. 

General  iiet^e.— Adjectives,  whatever  may 
be  their  termination,  form  their  plural  by 
the  addition  of  an  s  to  the  feminine  and 
masculine;  as.  Good,  Bon,  bons,  (mas- 
culine) ;  Bonne,  bonnes,  (feminine.) 

This  rule  has  no  exceptions  for  the 
feminine  termination ;  as  to  the  other, 
there  are  two  cases  in  which  this  rule  is 
not  observed. 

1st.  Adjectives  ending  in  5  or  x  in  the 
singular,  do  not  change  in  the  plural :  as, 
Big,  gros,  gros ;  Hideous,  ?iideux,  hideux. 
2nd.  Adjectives  ending  in  au  and  al 
make  their  plural  by  changing  this  termi- 
nation into  aux ;  as.  Beautiful,  beau, 
beaux  ;  General,  general,  generaux. 

All  cardinal  numbers  indicate  the  plural, 
except  one,  un  ;  for  it  would  be  absurd  if 
a  word,  which  in  all  cases  denotes  a 
plurality,  should  be  followed  by  a  singular 
noun:  thus,  two,  deux;  ten,  dix ;  twenty, 
vingt,  &c.,  are  always  in  the  plural ;  as, 
Two  men,  deux  hommes  ;  Ten  years,  dix 
ans ;  Twenty  days,  vingt  jours,  &c. 

Of  the  Adjectives  vingt  and  cent. — The 
adjective  quatre-vingts  takes  the  plural 
termination  in  the  word  twenty,  provided 
it  is  not  followed  by  another  number  ;  as, 
Eighty  men,  quatre  -  vingts  hommes ; 
Eighty-two  men,  quatre-vingt-deux  hom- 
mes. 

The  adjective  hundred  takes  the  plural 
in  the  same  cases ;  as.  Two  hundred  days, 
deux  cents  jours;  Two  hundred  and  one 
days,  deux  cent-un  jours,  &c.  But  these 
two  adjectives  do  not  take  the  plural  when 
they  are  used  instead  of  the  ordinal  ad- 
jectives, cemfiejwe  and  millieme ;  as,  Char- 
lemagne died  in  the  year  800,  Charlemagne 
mourut  en  I'an  huit  cent ;  This  great 
calamity  happened  in  the  year  580,  Ce 
grand  malheur  arriva  en  I'an  cinq  cent 
quatre- vingt. 

Of  the  Numerical  Adjectives  mille  and 


;i8 
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mil,  one  thousand. — The  adjective  thousand, 
mllle,  never  takes  the  plural  ;  as,  Ten 
thousand  men,  dix  mille  lionimes;  One 
thousand  men,  mille  honimes. 

The  word  thousand  employed  in  dates  is 
written  7nil,  and  means  only  ten  hundred  ; 
as,  In  1830,  en  mil  huit  cent  trente. 

Although  this  example  is  correct,  it  is 
more  elegant  to  say  for,  In  eighteen  hun- 
dred and  thirty,  en  dix-huit  cent  trente. 

The  word  7nille,  used  as  a  noun,  and 
meaning  a  mile,  follows  the  rule  of  nouns 
and  takes  the  plural  ;  as,  A  hundred  miles, 
cent  milles. 

Remark. — It  is  to  be  remarked  that  in 
French  the  conjimction  and,  et,  is  never 
used  in  the  formation  of  adjectives  of  num- 
ber. We  do  not  say,  for  two  hundred  and 
fifty,  deux  cent  et  cinquante,  but  deux  cent 
cinquante ;  the  reason  for  this  rule  is,  that 
a  numerical  adjective,  whatever  may  be 
the  number  of  words  of  which  it  is  com- 
posed, is  but  one  qualificative,  which  does 
not  admit  therefore  that  and,  et,  which 
separates  the  adjecj;ive  into  parts,  should 
convey  the  idea  of  several. 

The  fact  of  et  being  used  in  the  ad- 
jectives vingt-et-un,  trente-et-un,  &c.,  is 
not  a  derogation  to  this  rule,  because  in 
these  cases  et  is  only  used  for  the  sake  of 
euphony,  and  is  dropped  as  soon  as  it 
ceases  being  necessary  to  please  the  ear ; 
thus  we  say,  Quatre-vingt-un,  cent  -  un, 
&c. 

Remarks  on  the  Formation  of  the  Plural 
in  several  Adjectives. — The  adjective,  peni- 
tentiel,  makes  its  plural,  penitentiaux ; 
Penitential  psalms,  Les  psaumes  peni- 
tentiaux. Universal,  universel,  makes  its 
plural  universels,  when  employed  as  an 
adjective,  but  taken  as  a  noun  used  in 
philosophical  discussions,  it  is  written 
universaux.  La  these  des  universaux  a 
fait  dans  les  siecles  passes  un  grand  sujet 
de  dispute  parmi  les  ecoles;  the  thesis  on 
universals  has  been  in  past  ages  a  great 
cause  of  dispute  among  the  scholars. 

Adjectives  ending  in  ant,  ent,  follow  the 
general  rule,  keeping  the  t  and  adding  an  5 
in  their  plural :  Caressing,  caressant, 
caressants  ;  Contented,  content,  contents. 
But  when  using  the  qualificatives  in 
ant,  we  must  ascertain  if  they  are  really 
qualificatives  or  present  participles,  for  in 
this  last  case  they  neither  take  the  plural 
nor  feminine  :  Ces  deux  femmes,  craignant 


de  le  chagriner,  I'ont  perdu  des  sa  jeunesse ; 
these  two  women,  fearing  to  cause  him 
pain,  have  spoilt  him  from  his  youth. 

The  adjective,  all,  tout,  is  an  exception 
to  the  preceding  rule,  because  it  drops  the 
t  in  the  plural :  All  men  are  equal,  Tons 
les  hommes  sont  egaux. 

The  adjectives  ending  in  the  singular 
masculine  in  al  are  divided,  with  regard  to 
the  formation  of  their  plural,  into  three 
categories. 

Most  of  them  change  al  into  aux. 
Some  only  add  an  s  to  the  singular. 
Some,  by  being  never  joined   to  a  mas- 
culine noun,  have  no  plural  in  this  gender, 
and  then  follow  the  general  rule   of  femi- 
nine adjectives. 

1st.  Adjectives  in  al,  making  their  plu- 
ral aux  :  Annual,  annal,  annaux ;  and 
many  others.  Adjectives  in  al,  making 
their  plural  by  adding  an  s :  Fatal,  fataf, 
fata  Is. 

Adjectives  in  al,  having  no  plural  in 
the  ^  masculine  :  Beneficial,  beneficial, 
beneficiales  ;  (Plural  feminine.)  Diagonal' 
diagonal,  diagonales ;  Borial,  boreal,  bo- 
reales  ;  Brumal,  brumal,  brumales  ;  Cru- 
ral, crural,  crurales  ;  and  several  others. 

Degrees  of  Signification  of  the  Adjectives. 
-—There  are  three  degrees  of  signification 
in  the  adjectives  ;  the  positive,  the  compa- 
rative, and  the  superlative. 

The  Positive  is  the  adjective  itself,  ex- 
pressing the  quality  of  the  noun  without 
any  increase  or  diminution  ;  as.  Merit  is 
modest,  Le  merite  est  modeste ;  Gold  is 
precious,  L'or  est  precieux. 

The  comparative  is  so  called,  because 
it  expresses  a  comparison  between  two  or 
several  objects.  If  we  compare  persons 
or  things  together,  some  are  either  equal, 
superior,  or  inferior,  to  the  others ;  thus 
there  are  three  sorts  of  comparatives — 
that  of  equality,  that  of  superiority,  and 
that  of  inferiority. 

Comparison  of  Equality. — The  compara- 
tive of  equality  is  formed  by  adding  aussi, 
as,  in  affirmative  sentences,  and  aussi  or 
si  in  negative  ones,  before  the  adjective, 
and  que,  as,  after  it;  as.  Gold  is  not  so 
precious  as  diamond,  L'or  n'est  pas  aussi, 
or  si,  precieux  que  le  diamant ;  I  am  as 
good  as  you,  Je  suis  aussi  bon  que  vous. 

Comparison  of  Superiority  and  Inferiority 
—  The  comparative  of  superiority  is 
formed  by  placing  plus,  more,  before  the 
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adjective,  and  que,  than,  after  it;  as,  Gold 
is  more  precious  than  silver,  L'or  est  jp  I  us 
precieux  que  1' argent. 

In  English  the  comparative  of  supe- 
riority is  formed  either  by  placing7?iore  be- 
fore the  adjective,  or  by  adding  er  to  the 
termination  of  the  adjective  :  but  these  two 
modes  of  expression  must  be  rendered  in 
the  same  manner  in  French  ;  as,  Peter  is 
richer  than  Paul,  Pierre  est  plus  riche  que 
Paul. 

The  comparative  of  inferiority  is 
formed  by  prefixing  moins,  less,  to  the  ad- 
jective, and  placing  que  after  it ;  as.  Silver 
is  less  precious  than  gold,  ti'argent  est 
mollis  precieux  que  l'or. 

When  several  adjectives  qualify  the 
same  noun,  each  one  must  be  preceded 
by  one  of  the  adverbs,  aussi,  plus,  moins, 
according  to  the  nature  of  the  comparison, 
and  the  last  adjective  followed  by  que ;  as. 
This  woman  is  as  beautifvil,  as  good,  and 
as  young  as  yourself,  Cette  femme  est 
aussi  belle,  aussi,  bonne,  et  aussi  jeune  que 
vous  ;  This  man  is  less  beautiful,  less 
good,  and  less  young  than  yourself,  Cet 
homme  est  7noi7is  beau,  7noins  bon,  et  moins 
jeune  que  vous ;  This  young  lady  is  more 
Jumdsome,  more  amiable,  and  younger  than 
yourself,  Cette  demoiselle  est  plus  belle, 
plus,  aimable,  et  plus  jeune  que  vous. 

^'More''  or  ^' less''  tised  as  adverbs  of 
Quantity. — When  more  or  less,  plus  or 
mains,  are  used  as  adverbs  of  quantity,  and 
iiot  of  comparison,  the  conjuction  than  is 
expressed  by  de ;  as  in.  This  book  cost  me 
more  than  two  dollars,  Ce  livre  me  coute 
plus  de  deux  dollars  ;  You  cannot  buy  this 
horse  for  less  than  two  hundred  dollars, 
Vous  ne  pouvez  pas  acheter  ce  chevalpour 
vioins  de  deux  cent  dollars.  Foreigners 
should  pay  attention  to  this  rule. 

Of  the  Comparative  Adjectives  ^^  Better," 
*' Worse,"  and  '' Less."— There  are  three 
adjectives  which  are  comparative  by  them- 
selves: Better,  meilleur,  instead  of  plus 
bon  ;  Worse,  pire,  instead  of  plus  mauvais  ; 
Less,  moindre,  instead  of  plus  petit. 

Beginners  in  the  study  of  the  French 
language  being  apt  to  confound  these  com- 
parative adjectives  with  the  comparative 
adverbs,  mieux,  pis,  moins,  because  they 
are  rendered  in  English  by  the  same 
words,  better,  worse,  less,  it  is  necessary, 
by  a  comparison  between  the  two  sorts  of 
words,  to  show  the  difference  of  their  form- 


ation :  Adjective,  Meilleur,  better,  is  the 
comparative  of  good,  bon,  and  is  used  in- 
stead of  7j/m5  bon,  which  is  never  used  in 
French  ;  Adverb,  ]\Iieux,  better,  is  the 
comparative  of  well,  biev,  (adverb,)  and 
is  used  instead  of  plus  bleu,  which  is  never 
used  in  French  ;  Adjective,  Piie.  worse, 
is  the  comparative  of  mauvais,  bad,  and  is 
used  instead  of  plus  mauvais.  (Both  may 
be  used  in  French) ;  Adverb,  Pis,  worse, 
is  the  comparative  of  mal,  badly,  and  is 
used  instead  of  plus  mal.  (Both  may  be 
used  in  French) ;  Adjective,  Moindre, 
less,  is  the  comparative  of  petit,  less  or 
smaller,  and  is  used  instead  of  plus  petit. 
(Both  may  be  used  in  French) ;  Adverb, 
Moins,  less,  is  the  comparative  of  peu, 
little,  and  is  used  instead  of  plus  peu, 
which  is  never  used. 

Examples. — This  fruit  is  good,  but  that 
is  better,  Ce  fruit  est  bon,  mais  celui-ci 
est  meilleur;  I  love  you  well,  but  I  love 
him  better,  Je  vous  aime  bien,  mais  je 
I'aime  mieux;  His  health  is  bad,  but  it 
has  been  worse,  Sa  sante  est  mauvaise, 
mais  elle  a  ete  pire ;  He  used  to  speak 
badly,  but  he  speaks  worse  than  ever,  II 
parlait  mal,  mais  il  parle  pis  que  jamais  ; 
My  income  is  small,  but  yours  is  less, 
Mon  revenu  est  petit,  mais  le  votre  est 
moindre ;  I  drink  little,  but  you  drink 
still  less,  Je  bois  peu,  mais  vous  buvez 
encore  moins. 


The  first  Forged  Bank  of  Eng- 
land Note. — The  day  on  which  a  forged 
note  was  presented  at  the  Bank  of  Eng- 
land, forms  a  memorable  era  in  its  his- 
tory. For  sixty-four  years  the  establish- 
ment had  circulated  its  paper  with  free- 
dom ;  and  during  this  period,  no  attempt 
had  been  made  to  imitate  it.  To  Richard 
Vaughan,  a  Stafford  linen-draper,  belongs 
the  melancholy  celebrity  of  having  led  the 
van  in  this  new  phase  of  crime,  in  the 
year  1758.  The  records  of  his  life  do 
not  show  want,  beggary,  or  starvation 
urging  him,  but  a  simple  desire  to  seem 
greater  than  he  was.  By  one  of  the  artists 
employed,  and  there  were  several  engaged 
on  different  parts  of  the  notes,  the  dis- 
covery was  made.  The  criminal  had  filled 
up  to  the  number  of  twenty,  and  deposited 
them  in  the  hands  of  a  young  lady  to  whom 
he  was  attached,  as  a  proof  of  his  wealth. 
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CHEMISTRY.— HEAT. 


Transmission  of  Heat  through  Bodies. — 
The  rays  of  heat  from  the  sun,  like  the 
rays  of  light  from  the  same  luminary,  pass 
through  transparent  substances  with  little 
change  or  loss.  Radiant  heat,  however, 
from  terrestrial  sources,  whether  luminous 
or  not,  is  in  a  great  measure  arrested  by 
many  transparent  substances.  If  the 
sun's  rays  be  concentrated  by  a  metallic 
mirror,  the  heat  accompanying  them  is  so 
intense  at  the  focus  as  to  fuse  copper  and 
silver  with  ease.  A  pane  of  colourless 
window-glass  interposed  between  the  mir- 
ror and  the  focus,  will  not  stop  any  con- 
siderable part  of  the  heat.  If  the  same 
mirror  is  presented  to  any  other  source  of 
heat,  however  (as  the  red-hot  ball.  Fig. 
42),  the  glass  plate  will  stop  nearly  all 
the  heat,  although  the  light  is  undimi- 
nished. We  thus  distinguish  two  sorts  of 
calorific  rays,  which  are  sometimes  called 
solar  and  culinary  heat,  and  we  discover 
that  substances  transparent  to  light  are 
not,  so  to  speak,  transparent  to  heat  in  a 
like  degree.  This  property  is  distin- 
guished from  transparency  by  the  term 
Diathermancy.  *  Bodies  allowing  the 
passage  of  the  heat  are  said  to  be  diather- 
mous,  while  those  allowing  the  passage  of 
light  are  said  to  be  diaphanous.^  Bodies 
which  completely  arrest  the  passage  of 
radiant  heat  are  said  to  be  adiathermous. 


Bodies  which  are  highly  transparent  or 
diaphanous,  are  often  completely  adiather- 
mous, so  that  the  transparency  of  a 
body  is  not  connected  with  its  diather- 
mancy. 

Thus  glass  of  various  sorts  arrests  from 
47  per  cent,  to  67  per  cent,  of  the  rays  of 
heat,  while  common  alum  in  perfectly 
clear  masses,  allows  the  passage  of  only 
9  rays  in  100.  On  the  other  hand,  rock-salt 
stops  only  8  rays  in  100,  92  passing  freely 
through.  These  facts  are  easily  shown, 
when  no  other  means  are  at  hand,  by 
placing  a  |;ablet  of  rock-salt  and  one  of 
glass  in  a  situation  to  be  exposed  to  the 
heat  of  a  fire.  The  glass  will  soon  grow 
so  hot  as  to  burn  the  fingers,  from  the 
quantity  of  heat  arrested  by  it,  while  the 
salt  will  hardly  be  affected.  A  large  air- 
thermometer,  or  a  delicate  differential  one, 
with  one  ball  blackened,  will  also  answer 
to  make  many  of  these  changes  of  tem- 
perature evident. 

Melloni's  Apparatus. —  Nearly  all  the 
knowledge  we  possess  on  this  interesting 
branch  of  science,  we  owe  to  the  labours 
of  a  distinguished  Italian  philosopher,  M. 
Melloni,  who  has  invented  a  most  beauti- 
ful apparatus,  by  which  all  these  obser- 
vations and  discoveries  have  been  made. 
Its  general  arrangement  is  represented  in 
Fig.  69.  The  degree  of  heat  is  mea- 
sured in  this  instrument,  not  by  a  ther- 
mometer (which  would  be  altogether  too 
rude  an  indicator  of  such  minute  changes 


Fig.  «9. 


of  temperature  as  are  here  shown),  but  by 

*  From  the  Greek  dia,  through,  and  thermos, 
heat,  in  allusion  to  the  passage  of  heat  through 
substances. 

+  From  the  Greek  dia,  through,  and  phaino, 
to  shine. 


or 


what  is  called  a  thermo-multiplier, 
multiplier  of  heat.  This  is  an  arrange- 
ment of  little  bars  of  the  two  metals, 
antimony  and  bismuth,  about  fifty  of 
which  are  soldered  together  by  their 
alternate  ends,  the  whole  being  with  its 
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case  not  more  tlian  two  and  a-half  inches 
long,  by  one-half  to  one-third  of  an  inch 
in  diameter.  The  least  difference  of  heat 
between  the  opposite  ends  of  this  little 
battery  will  produce  an  electrical  current 
capable  of  influencing  a  magnetic  needle, 
in  an  instrument  called  a  galvanometer. 
The  needle  of  the  galvanometer  will  move 
in  exact  accordance  to  the  intensity  of  the 
heat.  This  is  so  delicate  an  instrument, 
that  the  radiant  heat  of  the  hand  held 
near  the  battery  will  cause  the  needle 
to  move  some  10°  over  its  graduated 
circle.  In  the  figure,  a  is  the  source  of 
heat  (an  oil-lamp  in  this  case),  h  a  screen 
having  a  hole  to  admit  the  passage  of  a 
bundle  of  rays  ;  c  is  the  substance  on 
which  the  heat  is  to  fall ;  d  the  thermo- 
naultiplier,  or  batter}^  which  is  to  receive 
the  rays  after  they  have  passed  through 
the  substance  c.  Two  wires  connect  the 
opposite  members  of  this  battery  with  the 
galvanometer  e,  which,  for  steadiness,  is 
placed  on  a  bracket  attached  to  the  wall. 
Thus  arranged,  and  with  various  delicate 
aids  which  we  cannot  now  explain,  a  vast 
number  of  most  instructive  experiments 
have  been  made  on  radiant  heat  from 
diflferent  sources,  and  its  eflTect  ascertained 
on  various  substances.  Four  different 
sources  of  heat  were  employed :  (1)  the 
naked  flame  of  an  oil-lamp  ;  (2)  a  coil  of 
platinum  wire  heated  to  redness  by  an 
alcohol-lamp  ;  (3)  a  surface  of  blackened 
copper  heated  to  734°,  and  (4),  the  same 
heated  to  212°  by  boiling  water.  The 
first  two  of  these  are  luminous  sources  of 
heat,  the  last  two  not  so. 

The  following  table  will  show  a  few  of 
the  principal  results : 


Names  of  interposed  sub- 
stances, common  thick- 
ness 0-102. 


Rock-salt,  transparent  and 

colourless   

Iceland  Spar 

Plate-glass 

Rock-crystal 

Rock-crystal,  brown 

Alum,  transparent 

Sugar-candy 

Ice,  pure  and  transparent , . 


Transmission  of 

100  rays  of  heat 

from 
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Thus  it  appears  that  rock-salt  is  the 
only  substance  which  permits  an  equal 
amount  of  heat  from  all  sources  to  pass. 
In  other  cases  the  number  of  rays  passing 
seem  proportioned  to  the  intensity  of  the 
source.  M.  Melloni  has  called  rock-salt 
the  glass  of  heat,  as  it  permits  heat  to  pass 
with  the  same  ease  that  glass  does  light. 
It  is  supposed  that  the  difference  found  by 
experiment  in  the  diathermancy  of  bodies, 
is  owing  to  a  peculiar  relation  which  the 
various  rays  of  heat  sustain  to  these  bodies, 
exactly  analogous  to  that  difference  in  tlie 
rays  of  light  which  we  call  colour.  Thus 
all  other  bodies,  except  salt,  act  on  heat 
as  coloured  glasses  act  on  light,  entirely 
absorbing  some  of  the  colours,  and  allow- 
ing others  to  pass.  Thus  rock-salt  may 
be  said  to  be  colourless  as  respects  heat, 
while  alum  and  ice  are  in  the  same  sense 
almost  black.  Opaque  bodies,  like  wood 
and  metals,  entirely  prevent  the  transmis- 
sion of  heat;  but  dark-coloured  crystal  is 
seen,  by  the  table,  to  differ  only  one  from 
white  crystal,  and  even  perfectly  black 
glass  does  not  entirely  stop  all  heat. 

By  cutting  rock-salt  into  prisms  and 
lenses,  the  heat  from  radiant  bodies  may 
be  reflected,  refracted,  and  concentrated 
like  light,  and  doubly  refracting  minerals, 
like  Iceland-spar,  will  polarize  it.  All 
these  interesting  results,  however,  we  must 
pass  without  further  notice. 

SPECIFIC    HEAT. — CAPACITY    OF    BODIES 
FOR    HEAT. 

Specific  heat  is  that  amount  of  heat 
required  to  raise  any  body  through  a  given 
number  of  degrees  of  temperature,  as, 
e.  g.,  10°.  It  is  a  remarkable  fact,  and 
one  of  great  importance,  that  the  same 
quantity  of  heat  cannot  raise  different 
bodies  through  an  equal  number  of  degrees 
of  temperature.  If  equal  measures  (say  a 
pint)  of  mercury  and  water  be  exposed  to 
the  same  source  of  heat,  we  shall  find  that 
the  mercury  will  attain  its  highest  tem- 
perature about  twice  as  soon  as  the  water; 
and  on  removal  from  the  fire,  it  will  cool 
in  half  the  time.  If  a  pint  measure  of 
water  at  150°  be  mixed  quickly  with  an 
equal  measure  of  the  same  fluid  at  50"^,  the 
two  measures  of  fluid  vnll  have  the  tem- 
perature of  100°,  or  the  arithmetical  mean 
of  the  two  temperatures  before  mixture. 
If,  however,  we  take  one  measure  of  water 
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at  150%  and  an  equal  measure  of  mercury 
at  50°,  and  rapidly  mix  them,  we  shall 
find  that  they  will  have  the  temperature  of 
118°.  The  mercury  has  gained  6S°,  and 
the  water  lost  only  32°,  or  ahout  half  as 
much.  Hence  we  infer  that  the  same 
quantity  of  heat  can  raise  the  temperature 
of  mercury  through  twice  as  many  degrees 
as  that  of  water.  We  thus  prove,  by 
actual  trial,  that  each  body  (solid,  fluid, 
or  gas)  has  its  own  relation  to  the  amount 
of  heat  required  to  raise  it  a  given  number 
of  degrees  of  heat,  and  this  amount  being 
peculiar  to  each  body,  is  called  its  specific 
heat.  As  water  is  adopted  as  the  standard 
of  comparison  for  specific  heats,  the 
specific  heat  of  mercury  will  be  to  water 
as  32  to  68,  or  nearly  0'47.  It  is  more 
convenient  to  compare  bodies  by  weight 
than  by  measure  ;  and  hence  if  we  divide 
the  specific  heat  by  measure  (0*47)  by  the 
specific  gravity  of  mercury  (13*5),  we 
obtain  the  number,  0*035,  its  specific  heat, 
by  a  comparison  of  weights.  The  process 
just  described  for  determining  specific 
heat,  is  called  the  method  of  mixtures. 


THE    PHILOSOPHER'S    WORLD. 

One  of  the  ancient  philosophers  —  I 
have  forgotten  his  name — had  so  long 
accustomed  himself  to  ponder  over  the 
crimes  and  miseries  of  this  world,  that  he 
became  altogether  disgusted  with  it,  and, 
being  on  one  occasion  more  than  com- 
monly excited,  exclaimed  : — "  Oh  !  Jupi- 
ter— Jupiter !  how  is  it  possible  you  could 
make  so  many  blunders  ?"  He  had 
scarcely  uttered  these  words,  when  Jupiter 
appeared  before  him,  seated  on  a  cloud, 
and  brandishing  a  thunderbolt.  The 
philosopher  was  not  a  little  startled  at  this 
sudden  apparition  of  the  god,  and  trembled 
so  that  he  could  scarcely  answer,  when 
Jupiter  thus  addressed  him  : 

"What  wantest  thou  of  Jupiter,  O  mor- 
tal !  that  thou  callest  on  him  so  vehe-* 
mently  ?  and  what  are  the  blunders  I  have 
committed  ? — Speak — be  not  afraid,  for 
there  are  none  so  high  as  to  be  above 
hearing  the  truth." 

The  philosopher  hereupon  took  courage, 
and  began  to  point  out  the  defects,  which 
v^ere  either  innate  in  the  original  conforma- 
tion of  the  world,  and  especially  its   in- 


habitants, or  had  been  suffered  to  grow 
up  for  want  of  proper  attention  on  his 
part.  He  dwelt  on  the  evils  of  unre- 
strained ambition,  the  rapacity  of  unfeel- 
ing avarice,  the  blood-thirsty  malignity 
of  revenge,  the  abuses  of  power,  the 
excesses  of  pride,  and  the  crimes  of  licen- 
tious love.  Finally,  he  besought  Jupiter 
either  to  reform  the  world  by  banishing 
all  these  passions  from  the  human  heart, 
or  make  a  new  one,  based  on  sound  prin- 
ciples of  philosophy. 

Jupiter  was  in  high  good  humour,  and 
took  the  philosopher's  discourse  in  good 
part.  He  excused  himself  in  the  best 
manner  possible,  and  concluded  by  asking 
the  philosopher  if  he  thought  he  could 
make  the  world  better  than  it  was,  or  con- 
struct a  new  one  on  improved  principles,, 
provided  he  had  unlimited  power  and  dis- 
cretion conferred  on  him  for  that  purpose. 
The  philosopher  was  rather  shy  at  first, 
and  modestly  disclaimed  all  pretensions  to 
world-making,  but  at  length,  being  hard 
pressed,  acknowledged  that  he  thought,  if 
the  power  were  given  him,  he  could  make 
some  material  improvements  in  the  world 
as  it  existed  at  that  time. 

"  Be  it  so,  then,"  exclaimed  Jupiter. 
'•'  There  is  a  vast  space  of  the  universe  yet 
unoccupied,  sufficient  for  a  dozen  more 
worlds.  Take  thy  choice  where  to  place 
thy  world,  and  receive  from  me  the  power 
to  create  such  a  one  as  thou  pleasest.  It 
is  but  to  exercise  thy  will,  and  all  that 
thou  wiliest  shall  be  accomplislied.  Re- 
member, however,  that  thou  standest  | 
responsible  to  me  for  tlie  consequences.  ' 
Dost  thou  accept  these  terms?  " 

The  philosopher  bowed  his  head,  and 
having  great  confidence  in  his  own  wisdom, 
said  he  was  ready  for  the  undertaking. 
Jupiter  tlien  disappeared,  exclaiming  in  a 
voice  that  shook  the  spheres — "  Go,  now, 
and  create  thy  world  !  " 

The  philosopher,  who  did  not  so  much 
take  exception  to  the  physical  formation 
of  the  earth,  the  divisions  of  the  seasons, 
and  the  operations  of  the  elements,  framed 
his  new  world  pretty  much  after  the  model 
of  the  old  one  in  these  respects.  His 
great  object  was  to  create  a  race  of 
rational  beings,  without  those  malignant 
and  mischievous  passions  to  which  he 
traced  all  the  crimes  and  miseries  that 
afflicted  mankind.  Accordingly,  he  formed 
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a  species  of  men  without  passions,  but 
•with  intellects  more  clear  and  refined  than 
those  of  the  inhabitants  of  the  old  world, 
and,  dividing  his  world  among  them, 
awaited  the  result  of  the  experiment. 

The  first  thing  he  observed  was,  that 
they  were  a  set  of  the  laziest  dogs  he 
ever  met  with,  and  did  nothing  but  lounge 
about,  seemingly  with  no  other  purpose 
than  to  kill  time;  or  stretch  themselves 
out  on  a  sofa,  or  under  a  shady  tree,  doz- 
ing away  the  live-long  day.  Nothing  but 
hunger  or  thirst  could  compel  them  to  the 
least  exertion,  and  when  these  were 
satisfied,  they  fell  asleep  again.  He 
endeavoured  to  stimulate  them  to  exertion 
by  pointing  out  examples  in  history  of 
those  illustrious  men  who  had  attained  to 
immortality  and  a  seat  among  the  gods, 
by  the  unwearied  exertion  of  their  talents 
and  virtues ;  but  as  they  were  without 
ambition,  all  this  was  beyond  their  com- 
prehension. He  then  expatiated  on  the 
gratifications  derived  from  the  possession 
of  wealth,  the  luxuries  it  could  purchase, 
and  the  power  it  conferred  on  the  pos- 
sessor ;  but  as  they  knew  neither  avarice 
nor  pride,  iiis  exertions  were  all  in  vain. 
He  then  appealed  to  the  younger  portion 
of  his  creatures,  and  placed  before  them, 
in  glowing  colours,  the  delights  of  mutual 
affection,  the  enjoyments  of  virtuous  love, 
and  the  joys  that  flowed  from  the  relation 
of  parent  and  children.  All  would  not  do, 
for  he  addressed  himself  to  those  who, 
being  without  passions,  knew  nothing  of 
love. 

In  a  few  years  the  philosopher's  world 
began  to  be  very  much  out  at  the  elbows. 
He  had  made  it  so  fruitful  that  a  very 
little  labour  supplied  the  wants  of  the 
people,  and  as  there  was  no  motive  for 
acquisition,  when  these  wants  were  grati- 
fied, they  sunk  into  idle  inanity.  Even 
the  children  never  played,  for  as  they  had 
no  ambition  to  excel  each  othei-,  there 
was  no  motive  for  exertion.  Having  no 
pride  in  their  personal  appearance,  they 
ceased  to  have  any  regard  to  cleanliness, 
and  the  young  women  became  so  slovenly 
that  the  philosopher,  who  was  a  great 
admirer  of  the  fair  sex,  was  disgusted 
with  his  own  handiwork.  But  this  was 
not  the  worst ;  for  though  he  placed 
before  them  the  influence,  honours,  and 
distinctions  they  might  arrive  at  by  culti- 


vating the  arts,  sciences,  and  literature, 
they  only  looked  at  him  in  stupid  amaze- 
ment. Before  half  an  age  passed  away, 
they  had  become  little  better  than  igno- 
rant barbarians,  and  his  new  world  was 
fast  relapsing  into  a  state  of  nature.  But 
still  more  melancholy  consequences  fol- 
lowed. Being  entirely  divested  of  that 
passion  which  constitutes  the  attractive 
principle  throughout  all  the  varieties  of 
created  beings,  instead  of  increasing  in 
numbers,  they  gradually  dwindled  away ; 
for  as  death  thinned  their  ranks — the  philo- 
sopher not  having  made  them  immortal — 
by  accident,  disease,  or  old  age,  there  was 
none  to  supply  the  deficiency.  By  the 
time  the  first  generation  had  passed  away, 
the  philosopher  stood  solitary  and  alone 
in  his  world. 

"  Oh  !  Jupiter,  Jupiter  !  "  cried  he 
aloud,  "what  will  become  of  me?  I  shall 
be  devoured  by  wild  beasts,  or  perish 
alone  in  this  wilderness."  Overcome  by 
his  emotions,  he  became  for  a  time  in- 
sensible, and  on  coming  again  to  himself, 
perceived  that  he  was  in  the  same  spot 
whence  he  had  invoked  Jupiter  on  a 
former  occasion.  The  god  was  seated  as 
before,  on  a  bright  cloud,  brandishing 
his  thunderbolts,  and  addressed  him  in 
the  same  words. 

"  What  wantest  thou  of  Jupiter,  O 
mortal !  Has  thy  world  disappointed 
thy  expectation? " 

"Alas!"  replied  the  philosopher,  "I 
find  I  have  committed  a  great  error  in 
making  my  people  without  passions,  and 
thus  depriving  them  of  all  incentive  to 
action,  except  their  mere  animal  wants. 
But  I  am  of  opinion  that  you  have  com- 
mitted a  still  greater  error  in  not  con- 
ferring on  man  the  power  of  directing 
or  scrutinizing  those  passions  which  it 
seems  are  indispensable  not  only  to  his 
happiness,  but  his  very  existence." 

"  O !  thou  of  little  sense,"  exclaimed 
Jupiter  ;  "  wouldst  thou  have  had  me  create 
gods  instead  of  men  ?  Had  this  been 
done,  they  would  have  been  perfect  beings, 
and  in  that  respect  equal  to  him  by  whom 
they  were  created.  Even  gods  cannot 
make  gods,  and  it  is  only  imperfect  beings 
that  produce  equals." 

"  Still,  O !  Jupiter,"  cried  the  philo- 
sopher, who  was  somewhat  obstinate  in 
his   opinions,    "I    cannot    see   why   thou 
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didst  not  make  all  mankind  equally  good, 
for  then  there  would  have  been  neither 
misery  nor  crime  in  the  world,  and  all 
had  been  happy." 

"  Thou  fool ! "  answered  Jupiter, 
"  knowest  thou  not  that  if  all  were 
equally  free  from  error  and  vice,  there 
would  be  no  such  thing  as  virtue  in 
the  world,  or  at  least  no  room  for  its 
exercise  ?  But  go  thy  ways,  and  pass 
the  few  remaining  years  of  thy  life  in 
those  studies  that  teach  humility  instead 
of  arrogance  and  pride."  Saying  this 
he  called  all  his  terrors  around  him  and 
vanished,  amid  bursts  of  thunder  and 
flashes  of  lightning. 

The  philosopher  took  his  way  Iiome, 
where,  profiting  by  the  lessons  he  had 
received,  instead  of  making  new  worlds, 
he  passed  his  time  in  cultivating  his  little 
garden  and  planting  cabbages. 


THE    SEALS    RECENTLY    FOUND 
IN  THE  RUINS  OF  NINEVEH. 

Other  corroborative  evidence  as  to  the 
identity  of  the  king  who  built  the  palace 
of  Kouyunjik  with  Sennacherib,  is  scarcely 
less  remarkable.  In  a  chamber,  or  pas- 
sage, in  the  south-west  corner  of  this 
edifice,  were  found  a  large  number  of 
pieces  of  fine  clay,  bearing  the  impres- 
sions of  seals,  which,  there  is  no  doubt, 
had  been  affixed,  like  modern  official  seals 
of  wax,  to  documents  written  on  leather, 
papyrus,  or  parchment.  Such  documents, 
with  seals  in  clay,  still  attached,  have  been 
discovered  in  Egypt,  and  specimens  are 
preserved  in  the  British  Museum.  The 
writings  themselves  had  been  consumed 
by  the  fire  which  destroyed  the  building, 
or  had  perished  from  decay.  In  the 
stamped  clay,  however,  may  still  be  seen 
the  holes  for  the  string,  or  strips  of  skin, 
by  which  the  seal  was  fastened;  in  some 
instances,  the  ashes  of  the  string  itself 
remain,  with  the  marks  of  the  fingers  and 
thumb.  The  greater  part  of  these  seals 
are  Assyrian,  but  with  them  are  others 
bearing  Egyptian,  Phcenecian,  and  doubt- 
ful symbols  and  characters.  Sometimes 
the  same  seal  is  impressed  more  than  once 
on  the  same  piece  of  clay.  But  the  most 
remarkable  and  important  of  the  Egyptian 
seals  are  two  impressions  of  a  royal  signet, 


which,   though   imperfect,  retain   the  car- 
touche, with  the  name   of  the  king,  so  as 
to    be   perfectly   legible.     It   is   one  well 
known  to  Egyptian  scholars,  as  that  of  the 
second   Sabaco,    the   ^Ethiopian,     of    the 
twenty-fifth  dynasty.     On  the  same  piece 
of    clay   is   impressed    an    Assyrian  seal, 
with   a  device  representing  a  priest  mini- 
stering before  the  king,  probably  a  royal 
signet.     There  can  be  no   doubt  whatever 
as     to    the    identity    of    the    cartouche. 
Sabaco  reigned  in  Egypt  at  the    end  of 
the   seventh    century,    before    Christ,    the 
exact  time  at  which  Sennacherib  came  to 
the  throne.     He  is  probably  the  So,  men- 
tioned in  the  second  book  of  Kings  (xvii.  4), 
as    having     received     ambassadors    from 
Hosea,  the  King  of  Israel  ;  who,  by  en- 
tering into  a  league  with  the  Egyptians, 
called  down  the  vengeance  of  Shalmaneser, 
whose  tributary  he  was,  which  led  to  the 
first    great    captivity    of    the    people    of 
Samaria.     Shalmaneser  we  know  to  have 
been  an  immediate  predecessor  of  Senna- 
cherib ;  and  Tirakhah,  the  Egyptian  king, 
who  was  defeated  by  the  Assyrians  near 
Lachish,  was  the  immediate  successor  of 
Sabaco  II.     It  would   seem   that  a  peace 
having  been  concluded  between  the  Egyp. 
tians  and  one  of  the   Assyrian  monarchs, 
probably   Sennacherib,    the  royal   signets 
of   the   two   kings,    thus   found   togecher, 
were  attached    to  the   treaty,    which    was 
deposited    amongst    the    archives    of    the 
kingdom.       "Whilst    the    document   itself, 
written   parchment  or  papyrus,   has  com- 
pletely    perished,    this    singular    proof  of 
the  alliance,  if  not  actual  meeting,  of  the 
two  monarchs,   is    still   preserved    amidst 
the   remains    of    the  state    papers  of   the 
Assyrian   empire  ;  furnishing  one    of   the 
most  remarkable  instances  of   confirma- 
tory  evidence   on  record,  whether  we  re- 
gard it  as  verifying  the  correctness  of  the 
interpretation  of  the  cuneiform  character, 
or  as  an  illiistratiou  of  Scripture  history. — 
Layard's  Nineveh. 


Science  and  Religion. — Men  do  not 
become  irreligious  in  the  company  of  Ba- 
con and  Newton,  and  Hunter  and  Davy. 
We  will  not  say  that  learned  men  are  ne- 
cessarily good  men,  but  at  least  they  stand 
a  better  chance  of  becoming  so  than  those 
whose  minds  know  no  other  aim  than  the 
gratification  of  the  daily  wants  of  the  body. 


THE  MONTHS— JUNE. 
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"  Now  have  young  April  and  the  blue-eyed  May 

Vanish'd  awhile ;  and  lo  !  the  glorious  June 

(While  Nature  ripens  in  his  burning  noon) 

Comes  like  a  young  inheritor :  and  gay, 

Although  his  parent  months  have  pass'd  away : 

But  his  green  crown  shall  wither,  and  the 

time 
That  usher'd  in  his  birth  be  silent  soon, 
And  in  the  strength  of  youth  shall  he  decay." 
Barry  Cornwall. 

Night  has  passed,  the  sable  clouds  are 
rolling  towards  the  west,  and  the  resplen- 
dent rays  of   the  glorious  sun  are  rapidly- 


alighting  upon  the  gray  and  barren  rocks  ; 
the  gushing  brooks,  and  moss-clad  walls 
around  us.  See  how  the  pearly  dew  that 
hangs  from  yon  spider's  web,  glitters  in 
the  hedge  of  green  alder,  which  is  re- 
lieved by  the  cerulean  hue  of  the  ash 
behind  it.  The  tremulous  leaves  of  the 
forest  trees  fan  us,  as  we  recline  beneath 
their  gnarled  trunks,  while  around  us, 
fresh  flowers 

"  are  springing  in  wood  and  vale, 
Their  breath  floats  out  in  the  southern  gale ;" 
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and  between  the  rude  blocks  of  many  a 
rock  the  blooming  flowers  hang.     Oh  ! 

"  Shall  I  sing  of  happy  hours, 
Number'd  by  opening  and  closing  ■flowers  2 
Of  smiles,  and  sighs  that  give  no  pain. 
And  seem  as  they  were  heard  in  vain — 
Softly  heard  in  leafy  bowers," 

when  no  other  ears  are  nigh. 

'Tis  sweet  to  wander  over  guarded  dells, 
wooded  mounds,  or  cloud-capped  hills, 
and  contemplate  Nature's  charms,  from 
the  noble  forest  tree  that  waves  its 
branches  o'er  the  mountain's  ridge,  to 
the  lichen-dotted  stones  in  the  plain 
below;  from  the  pensile  flowers  peeping 
from  each  chink  of  the  ruined  wall,  to 
the  humble  moss  on  the  fallen  tree,  once 
a  proud  habitant  of  the  forest  wild. 

Man  often  wanders  among  the  beauties 
of  Creation,  and  heeds  not  the  wondrous 
works  that  surround  him.  He  turns  aside 
from  the  boundless  store  of  knowledge 
around  him,  or  passes  it  by  unheeded. 
Not  even 

"  The  pomp  of  groves,  and  garniture  of  fields; 
All  that  the  genial  ray  of  morning  gilds. 

And  all  that  echoes  to  the  song  of  even. 
All  that  the    mountain's    sheltering    bosom 
shields. 
And  all  the  dread  magnificence  of  Heaven," 

can  sometimes  make  him  remember  his 
Creator,  and  that  he  is  as  a  speck  on 
the  globe's  vast  surface.  The  man  that 
lives  amid  the  charms  of  Nature,  learns 
early  to  adore  the  Being  that  created  him, 
for 

"  It  is  His  presence  that  diffuses  charms 
Unspeakable,  o'er  mountain,  wood  and  stream. 
To  think  that  He,  who  hears  the  heavenly 

choirs, 
Hearkens  complacent  to  the  woodland  song ; 
To  think  that  He,  who  rolls  yon  solar  sphere, 
Uplifts  the  warbling  songster  to  the  sky ; 
To  mark  His  presence  in  the  mighty  bow 
That  spans  the  clouds  as  in  the  tints  minute 
Of  tiniest  flower :  to  hear  His  awful  voice 
In  thunder  speak,  and  whisper  in  the  gale ; 
To  know  and  feel  His  care  for  all  that  lives ; 
'Tis  this  that  makes  the  barren  waste  appear 
A  fruitful  field — each  grove  a  paradise." 

"  The  leafy  month  of  June,"  gay  with 
brilliant  flowers,  and  luxuriant  forest 
trees,  affords  ample  food  for  a  reflective 
mind.  Let  those  who  would  study  Nature 
in  all  her  beauties,  wander 

*'  Amid  the  gardens,  fragrant  with  the  rose. 
Or  'neath  some  hedge,  where,  ofif'ring  fit  for 

kings. 
The  modest  violet,  and  cowslip  springs. 


And  hear  the  sheep,  and  lowing  cattle  join 
The  forest  birds  in  symphony  divine." 

June  is  the  sixth  month  of  the  year  in 
our  calendar,  but  it  was  the  fourth  in  the 
Alban  or  old  Latin  calendar  ;  and  Romu- 
lus accorded  it  the  same  position  in  his, 
assigning  thirty  days  as  the  proper  limit 
of  the  month,  thereby  increasing  it  four 
days  ;  for  in  the  Alban  calendar  it  had 
only  twenty-six  days.  Numa  Pompilius 
reduced  the  number  of  days  of  this  month 
to  twenty-nine,  and  made  it  the  sixth 
month  of  the  year ;  and  Julius  Caesar 
confirmed  its  position  and  restored  the 
day  which  Numa  had  taken  away  from  it. 

There  are  divers  opinions  respecting 
the  origin  of  the  name  of  this  month. 
Some  derive  its  name  from  Junius  Brutus, 
who  expelled  the  Tarquins  from  Rome, 
on  the  first  of  this  month,  and  settled  the 
government  upon  the  people ;  others 
assert  that  it  is  derived  from  the  Latin 
word  Junius,  because  it  is  considered  as 
the  month  for  young  persons.  The  most 
probable  and  more  generally  received 
opinion  is,  that  it  derives  its  name  from 
the  goddess  Juno,  in  honour  of  whom  a 
festival  was  celebrated  at  the  commence- 
ment of  the  month. 

June  was  the  Thamur  or  Tamuz  of  the 
Hebrews,  the  tenth  month  of  their  civil, 
and  the  fourth  of  their  sacred  year.  Tha- 
mur or  Tamuz,  signifies  continuance  and 
perfection,  alluding  to  the  almost  unin- 
terrupted daylight,  maturation  of  the 
fruit,  &c.,  which  occur  during  its  con- 
tinuance. 

The  synonymes  of  the  month  are  as 
follows  : — in  Latin,  Junius  ;  French,  Juin  ; 
Italian,  Giugno;  Portuguese,  Junho  ;  and 
Saxon,  Sere  tnonath,  or  dry  month.  In  the 
earliest  times,  our  Saxon  ancestors  called 
June,  Weyd-monat,  because,  says  Vers- 
tegan,  "  their  beasts  did  then  weyd  in  the 
meddowes,  that  is  to  say,  goe  to  feed 
there,  and  hereof  a  meddow  is  also  in  the 
Tutonicke,  called  a  weyd,  and  of  weyd  we 
yet  retain  our  word  wade,  which  we  un- 
derstand of  going  through  watrie  places, 
such  as  meddowes  are  wont  to  be."  Dr. 
F.  Sayers  considers  that  "  weyd  is  proba- 
bly derived  from  weyden  (German),  to  go 
about  as  if  to  pasture ;"  he  also  remarks, 
they  call  it  woedmonath  ;  and  the  woed 
means  "weed;"  and  that  they  call  it  also 
by    the    following    names ;    Medemonath, 
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Midsumor  monath,  and  Braeckmonatli ; 
thought  to  be  so  called  from  the  breaking 
up  of  the  soil  from  hrcecan  (Saxon),  to 
break.  They  also  named  it  Lida  erra  ; 
the  word  Lida  or  litha,  signifying  in  Ice- 
landic, "to  move  or  pass  over,"  may  im- 
ply the  sun's  passing  its  greatest  height; 
and  Lida  erra,  consequently,  mean  the 
first  month  of  the  sun's  descent. 

The  ancients  represented  this  month 
as  a  young  man,  clothed  in  a  mantle  of 
dark  grass,  green  colour,  having  his  head 
ornamented  with  a  coronet  of  flowers, 
while  he  held  an  eagle  in  his  left  hand, 
and  bore  a  basket  of  summer  fruits  upon 
his  right  arm.  At  his  right  was  the  sign 
of  Cancer,  the  crab,  alluding  to  the  sun 
entering  that  sign  on  the  22nd  of  the 
month,  to  make  the  summer  solstice. 

Our  calendar  contains  many  remark- 
able days  in  June,  which  we  shall  at  once 
proceed  to  describe. 

The  First  Day  is  dedicated  to  St. 
Nicomede,  who  was  a  pupil  of  St.  Peter, 
and  was  discovered  to  be  a  Christian,  by 
his  honourably  burying  Felicula,  a  martyr. 
He  was  beaten  to  death  with  leaden  plum- 
mets during  the  reign  of  Domitian. 

In  1593,  Christopher  Marlowe,  the 
celebrated  dramatic  writer,  author  of 
"Faustus,"  "Edward  the  Second,"  &c., 
was  killed  in  a  very  disreputable  quarrel ; 
in  1594,  Nicholas  Poussin,  the  renov/ned 
painter  of  the  "  The  Death  of  Germani- 
cus,"  "  The  Martyrdom  of  St.  Erasmus," 
&c.,  was  born  at  Andely,  in  Normandy ; 
and  in  1794,  Richard  Earl  of  Howe, 
gained  a  complete  and  decisive  victory  over 
the  French  fleet,  so  that  this  day  is  gene- 
rally called  "  the  glorious  first  of  June," 
among  naval  men. 

The  Second  Day.  —  In  1780,  the 
dreadful  riots,  headed  by  Lord  George 
Gordon,  took  place  in  London  ;  and  hence 
they  are  generally  known  as  the  Gordon 
Riots. 

The  Third  Day.— In  1822,  the  Abbe 
Rene  Just  Hauy,  died  at  Paris.  He  was 
celebrated  for  his  discoveries  in  crystallo- 
graphy and  natural  philosophy. 

The  Fourth  Day.— In  1738,  was 
born  King  George  the  Third,  who  reigned 
over  the  British  nation  nearly  60  years ; 
and  in  1810,  died  "William  Windham,  the 
statesman. 

The  Fifth  Day   is    dedicated   to  St. 


Boniface,  who  was  a  Saxon  presbyter,  born 
at  Crediton,  in  Devonshire.  His  name 
was  Winfred  or  Winefrid,  and,  after  being 
educated  in  a  Benedictine  monastery,  at 
Exeter,  he  was  sent  to  Friesland  as  a  mis- 
sionary. In  745  he  was  created  Arch- 
bishop of  Mentz,  and  was  murdered  in 
755  by  the  peasantry  in  East  Friesland, 
while  holding  a  confirmation. 

In  1783,  Adam  Smith,  the  celebrated 
author  of  the  "  Wealth  of  Nations,"  was 
born  at  Kirkcaldy,  in  the  county  of  Fife  ; 
and  in  1826,  Carl  Maria  Von  Weber,  the 
distinguished  musical  composer,  the  author 
of  "Der  FreischUtz,"  "  Oberon,"  "Pre- 
ciosa,"  &c.,  was  found  lifeless  in  his  bed  in 
London. 

The  Sixth  Day.  —  In  1533,  died 
Ludovico  Ariosto,  the  most  celebrated  of 
the  Italian  satirists,  well-known  for  his 
"  Orlando  Furioso,"  and  a  variety  of 
poems  of  infinite  merit;  in  1606,  was 
born  Pierre  Corneille,  generally  denomi- 
nated the  father  of  the  French  drama,  the 
author  of  "  The  Cid,"  "  Medee,"  "Poly- 
eucte,"  &c. ;  and  in  1832,  died  James 
Bentham,  in  the  eighty-fifth  year  of  his 
age,  known  as  the  author  of  the  "  History 
of  the  Church  of  Ely,"  the  "  Introduction 
to  the  Principles  of  Morals  and  Legisla- 
tion," the  "Book  of  Fallacies,"  &c. 

The  Seventh  Day.— In  1520,  the 
celebrated  interview  between  Henry  VIII. 
and  Francis  I.  took  place  near  Andres,  in 
France,  and  such  was  the  costliness  and 
richness  of  the  tents  and  pavilions,  that 
the  place  where  they  met  was  called  Le 
Champ  de  drap  d'or,  "  the  field  of  golden 
cloth."  In  1779,  died  William  Warbur- 
ton,  bishop  of  Gloucester,  aged  eighty-one ; 
and  in  1832,  the  English  Reform  Bill  re- 
ceived the  Royal  assent. 

The  Eighth  Day.— In  1376,  died  Ed- 
ward the  Black  Prince,  in  the  forty-sixth 
year  of  his  age ;  and  in  1635,  was  born 
at  Perinaldo,  in  the  district  of  Nice,  the 
celebrated  astronomer,  John  Dominic 
Cassini,  the  elder,  who  did  much  to 
improve  the  science  of  astronomy. 

The  Ninth  Day  was  kept  by  the 
Romans  as  the  Feast  of  Vesta,  when  the 
Roman  ladies  walked  barefooted  in  a 
procession  to  the  temple  of  the  goddess. 

In  1623,  was  born  at  Clermont,  in 
Auvergne,  Blaise  Pascal,  a  distinguishea 
French  philosopher,  and  author  of  "Pro- 
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vincial  Letters ;"  l)e  died  at  the  early  age 
of  thirty-nine  years. 

The  Tenth  Day.  —  In  1735,  died,  aged 
iifty-seven,  Thomas  Hearne,  a  learned  anti- 
quary; in  1752  the  London  Hospital  was 
founded  ;  and  in  1824  New  London 
liridge  was  commenced. 

The  Eleventh  Day  is  dedicated  to 
St.  Barnabas,  whose  proper  name  was 
Jores.  He  was  descended  from  the  tribe 
of  Levi,  and  was  born  at  Cyprus,  but 
educated  under  Gamaliel,  at  Jerusalem, 
and  was  associated  with  St.  Paul,  preach- 
ing the  Gospel  in  various  countries  for 
upwards  of  fourteen  years.  He  suffered 
martyrdom  at  Salamis,  in  his  native  isle, 
by  being  stoned  to  death  by  the  Jews. 
The  festival  of  this  sahit  used  to  be 
observed  with  great  ceremony,  garlands 
of  roses  and  woodroof  being  worn  during 
the  observance.  In  some  parts  of  Eng- 
land the  country  j)eople  often  sing  the 
following  distich  : 

I    "  Barnaby  Bright !  Barnaby  Bright ! 

The  longest  day  and  the  shortest  night." 

and  the  ceremonious  greetings  are  con- 
tinued until  the  end  of  the  month  or 
beginning  of  July. 

In  1294,  Roger  Bacon,  the  illustrious 
philosopher,  died,  at  the  age  of  seventy- 
eight ;  and  in  1793,  William  Robertson, 
D.D.,  the  distinguished  historian,  died  in 
his  seventy-second  year. 

The  Twelfth  Day. — In  1759,  died 
William  Collins,  the  poet,  who  was  sup- 
posed to  be  insane  a  short  time  before  his 
death. 

The  Thirteenth  Day.  —  In  1790, 
monastic  establishments  were  suppressed 
in  France;  and  in  1817,  died  Richard 
Lovell  Edgeworth,  an  ingenious  mechani- 
cal philosopher  and  popular  writer,  well 
known  as  the  father  and  literary  associate 
of  Maria  Edgeworth,  the  authoress  of 
*•'  Practical  Education, "  and  many  other 
excellent  works.  In  1823,  Robert  Bow- 
man, of  Irthington,  near  Carlisle,  died  at 
the  age  of  one  hundred  and  eighteen  years. 
His  life  was  laborious ;  he  had  measles 
when  young,  and  hooping-cough  when 
upwards  of  one  hundred  years  old ;  he 
never  took  medicine,  but  fed  himself 
chiefly  upon  potatoes,  bread,  hasty  pud- 
ding, broth,  and  occasionally  a  little 
meat.     He  never  used  tobacco,  snuff,  or 


i  fermented    liquors,    thereby   affording  an 
j  excellent   example  to  the   young  men  of 
the  present  day. 

The  Fourteenth  Day.  —  In  1645, 
the  battle  of  Naseby  was  fought  between 
the  Royalists  under  Charles  I.,  and  tiie 
Parliament  troops  under  Fairfax,  when 
the  former  were  routed,  and  all  the  artil- 
lery  and  ammunition  seized  ;  and  in  1800, 
the  battle  of  Marengo  was  fought. 

The  Fifteenth  Day  is  dedicated  to 
St.  Vitus,  who  was  a  Sicilian  martyr, 
under  Diocletian.  In  papal  times,  fowls 
were  offered  on  the  festival  of  this  saint 
to  avert  the  disease  called  St.  Vitus's 
dance,  and  it  is  commonly  asserted  that 
if  it  rains  on  this  day — as  upon  St. 
Swithin's  day — that  rain  will  fall  for  a 
considerable  time  afterwards.  There  is  a 
tradition,  that  after  St.  Vitus  and  his 
companions  were  martyred,  their  heads 
were  enclosed  in  a  church  wall,  and  for- 
gotten, so  that  no  one  knew  where  they 
were,  until  the  church  was  repaired,  when 
the  heads  were  found,  and  the  church 
bells  began  to  sound  of  themselves ;  other 
extraordinary  miracles  were  ascribed  to 
the  heads. 

In  1826,  the  corps  of  Janissaries  were 
abolished ;  and  in  1844,  Thomas  Camp- 
bell, the  poet,  died  at  Boulogne,  aged 
sixty- seven.  He  was  the  author  of  the 
"  Pleasures  of  Hope,"  and  many  other 
works,  some  of  which  were  prose  ;  he  also 
edited  the  "  New  Monthly  Magazine"  for 
several  years.  The  following  beautiful 
piece  will  serve  as  a  specimen  of  his 
style  : 

IMMORTALITY  OF  THE  SOUL. 

This  spirit  shall  return  to  Him 

That  gave  its  heavenly  spark ; 
Yet  think  not,  sun,  it  shall  be  dim 

When  thou  thyself  art  dark ! 
No  !  it  shall  live  again,  and  shine 
In  bliss  unknown  to  beams  of  thine. 

By  Him  recalled  to  breath 
Who  captive  led  captivity, 
Who  robbed  the  grave  of  victory,— 

And  took  the  sting  from  death  I 

The  Sixteenth  Day. — In  1722,  John 
Churchill,  the  great  Duke  of  Marlborough, 
died  at  Windsor-lodge,  in  his  seventy- 
third  year  ;  and  in  1743,  the  famous  battle 
of  Dettingen,  in  Germany,  was  fought, 
when  the  French  army  were  routed  by  the 
British  and  allied  troops,  commanded  by 
George  II.  in  person. 
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The  Seventeenth  Day  is  dedicated 
to  St,  Alban,  who  suffered  martyrdom  in 
303,  and  was  the  first  Christian  martyr  in 
this  island.  He  was  converted  to  Chris- 
tianity, by  Amphialus,  a  priest  of  Caer- 
leon,  in  Monmouthshire,  who,  tiying  for 
protection  from  persecution,  was  hospi- 
tably entertained  by  St.  Alban,  at  Veru- 
]am,  in  Hertfordshire,  now  called  after 
his  name  St.  Albans.  Amphialus,  being 
closely  pursued,  made  his  escape,  dressed 
in  St.  Alban's  clothes.  This,  however, 
being  soon  discovered,  exposed  St.  Alban 
to  the  fury  of  the  pagans,  and  he,  refusing 
to  perform  the  sacrifice  to  their  gods, 
was  first  miserably  tortured,  and  then  put 
to  death. 

In  1703,  John  Wesley,  the  founder  of 
the  religious  sect  called  after  him  Wes- 
leyan  Methodists,  was  born  at  Epworth ; 
and  in  1719,  Joseph  Addison,  the  well- 
known  writer,  died  in  his  forty-eighth  year. 
He  contributed  largely  to  the  "Tatler," 
"  Guardian,"  and  "  Spectator." 

The  Eighteenth  Day.  —  In  1805, 
Arthur  Murphy,  the  dramatic  author,  died 
at  Knightsbridge,  near  "London,  in  the 
seventy-eight  year  of  his  age.  He  wrote 
"  Three  Weeks  after  Marriage,"  "  Know 
your  own  Mind,"  "  All  in  the  Wrong," 
&c. ;  and  in  1815,  was  fought  the  ever 
memorable  battle  of  Waterloo,  when  the 
illustrious  Wellington  defeated  Napoleon 
Buonaparte. 

The  Nineteenth  Day. — In  1215,  the 
Barons  compelled  the  arbitrary  and  sub- 
tile King  John  of  England  to  sign  the 
Magna  Charta,  or  Great  Charter, 
at  Runnymead,  a  meadow  between  Staines 
and  Windsor ;  in  1820,  died  Sir  Joseph 
Banks,  the  distinguished  naturalist,  in 
his  seventy- seventh  year  ;  and  in  1849,  the 
Britannia  Tubular  Bridge*  was  floated  to 
its  destination. 

The  Twentieth  Day  is  remarkable 
for  being  the  day  on  which  the  translation 
of  Edward,  King  of  the  West  Saxons, 
took  place.  In  978,  Edward  being  bar- 
barously murdered  by  his  mother-in-law, 
■was  first  buried  at  Wareham,  without  any 
solemnity  ;  but  after  three  years,  was  car- 
ried by  Alferns  to  the  minster  of  Shrews- 


t,  r'*  For  a  description  of  this  wonder  and  triumph 
of  science,  see  Family  Friend,  Vol.  3,  New  Series, 
paee  324. 


bury,  and  there  interred  with  great  pomp. 
In  1743  was  born  Anna  Laetitia  Bar- 
bauld,  the  celebrated  authoress.  In  1837, 
King  William  IV.  died  at  Windsor  Castle, 
when  nearly  seventy^ two  years  of  age; 
and  on  the  same  day  her  present  majesty, 
Queen  Victoria,  succeeded  to  the  throne. 

The  Twenty-first  Day  is  the  long- 
est day  in  the  year.  In  1653,  the  cele- 
brated architect,  Inigo  Jones,  died,  aged 
eighty  years. 

The  Twenty-second  Day. — In  1714, 
died  Matthew  Henry,  the  author  of  the 
*'  Exposition  of  the  Bible,"  in  the  fifty- 
second  year  of  his  age  ;  and  in  1527,  died 
the  celebrated  Niccolo  Machiavelli,  aged 
fifty-eight  years,  known  as  the  author  of 
the  "  Discorsi  suUa  prima  Deca  di  Tito 
Livio,"  and  many  other  works  and  frag- 
mentary papers. 

The  Twenty-third  Day. — In  1770, 
died  Mark  Akenside,  the  poet,  author  of 
the  "  Pleasures  of  Imagination,"  &c.,  aged 
forty-nine. 

The  eve  of  this  day  is  called  *'  Mid- 
summer Eve,"  which  is  kept  with  variotis 
ceremonies  in  different  parts  of  England  ; 
bonfires  being  lighted,  and  the  doors  of 
the  houses  decorated  with  St.  John's  wort, 
long-fennel,  green-birch,  flowers,  candles 
and  lamps,  which  are  kept  burning  all 
night. 

The  Twenty- fourth  Day  is  com- 
monly called  St.  John's  Day,  being  held 
in  commemoration  of  the  nativity  of 
John  the  Baptist,  who  was  beheaded  by 
the  stratagem  of  the  wife  of  Herod. 

In  1643,  died  John  Hampden,  the 
patriot,  aged  forty-nine  years. 

The  Twenty-fifth  Day.  —  In  1314 
was  fought  the  battle  of  Bannockburn, 
which  placed  Robert  Bruce  on  the  throne 
of  Scotland,  ami  was  attended  with  such 
frightful  slaughter  on  the  side  of  the 
English. 

The  Twenty-sixth  Day. — In  1541, 
Francis  Pizarro,  the  conqueror  of  Peru, 
was  assassinated  at  mid-day  in  his  palace 
at  Lima,  the  capital  of  Peru,  in  South 
America;  and  in  1830,  died  George  IV. 

The  Twenty-seventh  Day. — In  1777, 
was  executed,  for  forgery,  William  Dodd, 
LL.D. 

The  Twenty-eighth  Day. — In  1577, 
Peter  Paul  Rubens,  the  most  celebrated 
painter  of  the  Flemish  school,  was  born 
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at  Cologne.  His  "  Village  Fete,"  in  the 
Louvre,  and  his  "  Battle  of  the  Amazons," 
and  "  Last  Judgment,"  at  Munich,  are  con- 
sidered by  many  judges  as  his  best  paint- 
ings. 

The  Twenty-ninth  Day  is  dedicated 
to  St.  Peter,  and  is  kept  with  great  pomp 
at  Rome,  being  a  high  festival  of  the 
Roman  Catholic  Church.  At  Rome  the 
Church  of  St.  Peter's  is  beautifully  illumi- 
nated with  thousands  of  lamps,  eighty  men 
being  employed  solely  for  that  purpose, 
and  the  expense  being  about  1000  crowns 
for  two  nights,  or  700  for  one.  In  1712, 
Jean  Jacques  Rousseau,  one  of  the  most 
eloquent  writers  of  his  age,  was  born  at 
Geneva. 

The  Thirtieth  Day.— In  1474,  the 
first  book  printed  in  England  was  com- 
pleted on  this  day  by  Caxton,  and  was 
called  "The  Game  and  Play  of  the 
Chesse;"  and  in  1663,  the  Conventicle 
Act  was  passed. 


ORFILA. 

This  celebrated  chemist,  who  died 
lately  at  Paris,  somewhat  aged,  was  a 
Spaniard  by  birth,  and  was  a  native  of  the 
Island  of  Minorca,  and  born  in  1787. 
For  a  long  time  he  was  at  the  head  of  all 
the  chemists  in  the  world  in  Toxicology. 
He  was  naturalized  in  France  in  1818, 
and  in  1824  his  learning  and  taste  were 
so  appreciated  in  Paris,  that  he  was  ap- 
pointed to  the  chair  of  Chemistry  in  the 
Medical  School,  which  he  filled  until  he 
died  on  the  4th  of  March,  in  the  present 
year.  He  was  a  good  lecturer,  and  very 
eloquent.  He  published  a  treatise  on 
poisons  as  early  as  1812.  The  amount 
of  poisoning  in  Spain,  perhaps,  led  his 
mind  early  in  that  direction.  His  first 
work  he  successively  enlarged  and  height- 
ened by  numerous  other  works  relating 
to  Toxicology,  Medical  Chemistry,  and 
Legal  Medicine.  His  "  Elements  of  Legal 
Medicine,"  which  has  passed  through  six 
editions,  his  published  "Lectures  on  Medi- 
cal Jurisprudence,"  and  the  "Juridical 
Exhumations,"  and  some  others  of  his 
writings,  form  a  body  of  medical  jurispru- 
dence, quoted  as  supreme  authority  in  the 
criminal  tribunals  here.  All  the  physical 
causes,  indications,  and  effects  of  death  by 


violence,  are  described  and  explained, 
and  their  analogies  with  those  of  natural 
death  marked  out. 

He  was  consulted  in  every  case  of. 
poisoning  which  took  place  in  Paris  for 
many  years,  his  opinions  were  implicitly 
rehed  upon  in  every  case,  and  the  cele- 
brated poisoning  case  of  M.  Lafarge,  the 
accounts  of  which  were  published  along 
with  Orfila's  investigations  in  the  news- 
papers a  few  years  ago,  has  rendered  his 
name  familiar  to  all.  His  was  one  of 
those  complete  minds  whose  faculties  may 
be  applied  with  equal  success  to  a  diversity 
of  objects. 

His  administrative  talents  were  excel- 
lent ;  he  was  a  fine  singer,  and  understood 
engineering.  One  day  at  a  general  meet- 
ing of  the  French  Northern  Railway,  a 
discussion  arose  among  the  principal  men 
charged  with  the  financial  management  of 
their  great  enterprise.  The  question  in 
debate  was  surrounded  with  difficulties. 
Orfila  presented  his  view,  and  proposed 
his  solution  of  it.  The  banker  Roths- 
I  child,  a  chief  manager  of  the  Company, 
!  immediately  begged  the  Professor  to  be- 
come one  of  its  directors.  It  was  while 
returning  home  in  the  rain,  from  one  of 
their  meetings,  that  he  felt  the  first  symp- 
toms of  the  malady  that  so  soon  put  an 
end  to  his  career  of  active  usefulness.  It 
is  also  said  that  his  health  had  been  in- 
jured by  exhalations  from  the  poisons  with 
which  he  experimented.  Strong  and  true 
to  the  end,  the  final  effort  of  his  dying 
will   was   expressed   in  an  order   for  the 

post-mortem    examination  of   his  body 

his  last  contribution  to  the  progress  of 
science.  He  left  120,000  francs  to  found 
prizes  for  the  solution  of  questions  most 
important  to  the  advancement  of  Toxi- 
cology, and  of  medicine  generally. 

Spider's  Thread.  — Austrian  papers 
state  that  a  merchant  of  Vienna  has  lately 
presented  to  the  Industrial  Union  of  that 
capital,  the  details  of  a  series  of  experi- 
ments made  by  him  to  manufacture 
spider's  thread  into  woven  tissues.  The 
thread  is  wound  on  a  reel,  and  two  dozen 
spiders  produce,  in  six  minutes,  a  beauti- 
ful and  delicate  thread,  two  thousand  feet 
in  length.  The  stuffs  manufactured  are 
spoken  of  as  being  far  superior  to  those 
of  silk  in  beauty  and  delicacy  of  fabric. 
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THE     SCREW. — CONTINUED. 

When  the  thread  of  a  screw  works  in  the  teeth  of  a  wheel,  as  shown  in  Fig.  180, 
it  constitutes  an  endless  screw.     An  important  use  of  this  contrivance  is  in  the  engine 

for  dividing  graduated  circles.  The  screw  is  also  used  to 
produce  slow  motions,  or  to  measure,  hy  the  advance  of  its 
point,  minute  spaces.  In  the  spherometer,  represented  in 
Fig.  5,  page  4,  we  have  an  example  of  its  use. 

For  all  these  purposes  where  slow  motions  have  to  be 
given,  or  minute  spaces  divided,  the  efficacy  of  the  screw 
will  increase  with  the  closeness  of  its  thread.     But  there  is 
soon  a  practical  limit  attained  ;  for,  if  the  thread  be  too 
fine,  it   is   liable   to   be  torn  off.     To  avoid  this,  and  to 
attain    those     objects    almost    to    an    unlimited    extent, 
Hunter's  screw  is  often  used.     It  may  be  understood  from  Fig.  181.     It  consists  of  a 
screw,  working  in  a  nut,  a  b.  To  a  moveable  piece,  e,  a  second 
scrrfw,  c,   is  affixed.     This  screw 
works  in  the  interior  of  a,  which 
is  hollow,  and  in  which  a  cori*e- 
sponding  thread  is    cut.     While, 
therefore,  a  is  screwed  downward, 
the  threads  of  c  pass  upward,  and 
the  moveable   piece,    e,   advances 
through  a  space  which  is  equal  to 
the  difference  of   the  breadth  of 
the  two  screws.     In  this  way  very 
slow  or  minute  motions  may  be 
obtained  with  a  screw,  the  threads 
of  which  are  very  coarse. 

[Sometimes  the  lever  is  inserted 
into,   or  passes  through,  the   nut 
mto    which   the  screw  is  inserted,  as  in  Fig.  182.     In  this  case,  the 
screw  upwards  or  downwards,  according  to  circumstances. — W.  T.  K.] 


Fig.  181. 


Fig.  182. 
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CHAPTER  XXX. 

OF    PASSIVE    OR    RESISTING    FORCES. 

Difference  between  the  Theoretical  and  Actual  Results  of  Machinery. — Of  Impediments  to 
Motion. — Friction. — Sliding  and  Rolling  Friction. — Co-efficient  of  Friction. — Action  of 
Unguents. —  Resistance  of  Media. —  General  Phenomena  of  Resistance. —  Rigidity  of 
Cordage. 

It  has  already  been  stated,  in  the  foregoing  Chapters,  that  the  properties  of 
machinery  are  described  without  taking  into  account  any  of  those  resisting  agencies 
which  so  greatly  complicate  their  action.  The  results  of  the  theory  of  a  machine  in 
this  respect  differ  very  widely  from  its  practical  operation.     There  are  resisting  forces 
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or  impeding  agencies  which  have  thus  far  been  kept  out  of  view.  We  have  described 
levers  as  being  inflexible,  the  cords  of  pulleys  as  perfectly  pliable,  and  machinerv-, 
generally,  as  experiencing  no  friction.  In  the  case  of  one  of  the  powers,  it  is  true 
that  this  latter  resisting  force  must  necessarily  be  taken  into  account ;  for  it  is  upon  it 
that  the  efficacy  of  the  wedge  chiefly  depends. 

So,  too,  in  speaking  of  the  motion  of  projectiles,  it  has  been  stated  that  the  parabolic 
theory  is  wholly  departed  from,  by  reason  of  the  resistance  of  the  air ;  and  that  not 
only  is  the  path  of  such  bodies  changed,  but  their  range  becomes  vastly  less  than  what 
upon  that  theory,  it  sliould  be.  Thus,  a  24-pound  shot,  discharged  at  an  elevation  of 
45°,  with  a  velocity  of  2,000  feet  per  second,  would  range  a  horizontal  distance  of 
125,000  feet  were  it  not  for  the  resistance  of  the  air;  but  through  that  resistance  its 
range  is  limited  to  about  7,300  feet. 

Of  these  impediments  to  motion  or  passive  or  resisting  forces,  three  leading  ones 
may  be  mentioned.  They  are,  1st,  friction;  2nd,  resistance  of  the  media  moved 
through  ;  3rd,  rigidity  of  cordage. 

OF    FRICTION. 

Friction  arises  from  the  adhesion  of  surfaces  brought  into  contact,  and  is  of  differen 
kinds — as  sliding  friction,  when  one  surface  moves  parallel  to  the  other ;   rolling  friction, 
when  a  round  body  turns  upon  the  surface  of  another. 

By  the  measure  of  friction,  we  mean  that  part  of  the  weight  of  the  moving  body 
which  must  be  expended  in  overcoming  the  friction.  The  friction  which  expresses  this 
is  termed  the  co-efficient  of  friction.  Thus,  the  co-efficient  of  sliding  friction  in  the 
case  of  hard  bodies,  and  when  the  weight  is  small,  ranges  from  one  seventh  to  one 
third. 

["  We  are  not  to  consider  friction  as  a  small  force,  slightly  modifying  the  effects  of 
other  agencies.  On  the  contrary,  its  amount  is  in  most  cases  very  great.  When  a 
body  lies  loose  on  the  ground,  the  friction  is  equal  to  one  third  or  one  half,  or  in  some 
cases  of  bodies  supported  by  oblique  pressure,  the  amount  is  far  more  enormous.  In 
the  arch  of  a  bridge,  the  friction  which  is  called  into  play  between  two  of  the  vaulting 
stones,  may  be  equal  to  the  whole  weight  of  the  bridge.  In  such  cases  this  conserva- 
tive force  is  so  great,  that  the  common  theory,  which  neglects  it,  does  not  help  us  even 
to  guess  what  will  take  place.  According  to  the  theory,  certain  forms  of  arches  only 
will  stand ;  but  in  practice  almost  any  form  will  stand,  and  it  is  not  easy  to  construct  a 
model  of  a  bridge  which  will  fall. 

"We  may  see  the  great  force  of  friction  in  the  brake,  by  which  a  large  w^eight  run- 
ning down  a  long  inclined  plane  has  its  motion  moderated  and  stopped  ;  in  the  windlass, 
where  a  few  coils  of  the  rope  round  a  cylinder  sustain  the  stress  and  weight  of  a  large 
iron  anchor  ;  in  the  mode  of  raising  large  blocks  of  granite  by  an  iron  rod  driven  into 
a  hole  in  the  stone.  Probably  no  greater  forces  are  exercised  in  any  processes  in  the 
arts  than  the  force  of  friction;  and  it  is  always  employed  to  produce  rest,  stability, 
moderate  motion.  Being  always  ready  and  never  wearied,  always  at  hand,  and  aug- 
menting with  the  exigency,  it  regulates,  controls,  subdues  all  motions  ;  counteracts 
all  other  agents;  and,  finally,  gains  the  mastery  over  all  other  terrestrial  agencies,  how- 
ever violent,  frequent,  or  long-continued.  The  perpetual  action  of  all  other  terrestial 
forces  appears,  on  a  large  scale,  only  as  so  many  interruptions  of  the  constant  and 
stationary  rule  of  friction." — "  Astronomy  and  General  Physics,'^  by  Professor  Whewell.'] 

It  has  been  proved  by  experiment  that  friction  increases  as  the  weight  or  pressure 
increases,  and  as  the  surfaces  in  contact  are  more  extensive,  and  as  the  roughness  is 
greater.  With  surfaces  of  the  same  material  it  is  nearly  proportional  to  the  pressure. 
The  time  which  the  surfaces  have  been  in  contact  appears  to  have  a  considerable  influ- 
ence, though  this  differs  much  with  surfaces  of  different  kinds.  As  a  general  rule, 
similar  substances  give  rise  to  greater  friction  than  dissimilar  ones. 

On  the  contrary,  friction  diminishes  as  the  pressure  is  less,  as  the  polish  of  the 
moving  surfaces  is  more  perfect,  and  as  the  surfaces  in  contact  are  smaller.  It  may 
also  be  diminislied  by  anointing  the   surfaces  with  some  suitable  unguent  or  greasy 
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material.  Among  such  substances  as  are  common!}'  used  are  the  diti'eient  fats,  tar, 
and  black  lead.     By  such  means,  friction  may  be  reduced  to  one  fourth. 

Of  the  friction  produced  by  sliding  and  rolling  motions,  the  latter,  under  similar 
circumstances,  is  far  the  least.  This  partly  arises  from  the  fact  that  the  surfaces  in 
contact  constitute  a  mere  line,  and  partly  because  the  asperities  are  not  abraded  or 
pushed  aside  before  motion  can  ensue.  The  nature  of  this  distinction  may  be  clearly 
understood  by  observing  what  takes  place  when  two  brushes  with  stiff  bristles  are 
moved  over  one  another,  and  when  a  round  brush  is  rolled  over  a  flat  one.  In  this 
instance,  the  rolling  motion  lifts  the  resisting  surfaces  from  one  another ;  in  the  former, 
they  require  to  be  forcibly  pushed  apart. 

Though,  in  many  instances,  friction  acts  as  a  resisting  agency,  and  diminishes  tlie 
power  we  apply  to  machines,  in  some  cases  its  effects  are  of  the  utmost  value.  Thus, 
when  nails  or  screws  are  driven  into  bodies,  with  a  view  of  holding  them  together,  it  is 
friction  alone  which  maintains  them  in  their  places.  The  case  is  precisely  the  same  as 
in  the  action  of  a  wedge. 

RESISTANCE    OF    MEDIA. 

A  great  many  results  in  natural  philosophy  illustrate  the  resistance  which  media 
offer  to  the  passage  of  bodies  through  them.  The  experiment  known  under  the  name 
of  the  guinea  and  feather  experiment,  establishes  this  for  atmospheric  air.  In  a 
very  tall  air-pump  receiver  there  are  suspended  a  piece  of  coin  and  a  feather  in  such  a 
way,  that,  by  turning  a  button,  the  piece  on  which  they  rest  drops,  and  permits  them  to 
fall  to  the  pump-plate.  Now,  if  the  receiver  be  full  of  atmospheric  air,  on  letting  the 
objects  fall,  it  will  be  found  that,  while  the  coin  descends  with  rapidity,  and  reaches,  in 
an  instant,  the  pump-plate,  the  feather  comes  down  leisurely,  being  buoyed  up  by  the 
air,  and  the  speed  of  its  motion  resisted.  But  if  the  air  is  first  extracted  by  the  pump, 
and  the  objects  allowed  to  fall  in  vacuo,  both  precipitate  themselves  simultaneously 
with  equal  velocity,  and  accomplish  their  fall  in  equal  times. 

In  the  vibrations  of  a  pendulum,  the  final  stoppage  is  due  partly  to  friction  and  partly 
to  this  cause.  And  in  the  case  of  motions  taking  place  in  water,  we  should,  of  course, 
expect  to  find  a  greater  resistance  arising  from  the  greater  density  of  that  liquid. 

The  resisting  force  of  a  medium  depends  upon  its  density,  upon  the  surface  which 
the  moving  body  presents,  and  on  the  velocity  with  which  it  moves. 

"Water,  which  is  800  times  more  dense  than  air,  will  offer  a  resistanae  800  times 
greater  to  a  given  motion.  Of  the  two  mills  represented  in  Fig.  35  (page  65),  that 
which  goes  with  its  edge  first  runs  far  longer  than  that  which  moves  with  its  plane  first. 
We  are  not,  however,  to  understand  that  the  effect  of  the  medium,  on  a  body  moving 
through  it,  increases  directly  as  the  transverse  section  of  the  body ;  for  a  great  deal 
depends  upon  its  figure.  A  wedge,  going  with  its  edge  first,  will  pass  through  water 
more  easily  than  if  impelled  with  its  back  first,  though,  in  both  instances,  the  area  of 
the  transverse  section  is  of  course  the  same.  It  is  stated  that  spherical  balls  encounter 
one  fourth  less  resistance  from  the  air  than  would  cylinders  of  equal  diameter;  and  it  is 
upon  this  principle  that  the  bodies  of  fishes  and  birds  are  shaped,  to  enable  them  to 
move  with  as  little  resistance  as  may  be  through  the  media  they  inhabit. 

The  resistance  of  a  medium  increases  with  the  velocity  with  which  a  body  moves 
through  it,  being  as  the  square  of  the  velocity,  so  long  as  the  motion  is  not  too  rapid ; 
but  when  a  high  velocity  is  reached,  other  causes  come  into  operation,  and  disturb  the 
result. 

As  with  friction,  so  with  the  resistance  of  media,  a  great  many  results  depend  on 
this  impediment  to  motion  ;  among  such  may  be  mentioned  the  swimming  of  fish 
through  water,  and  the  flight  of  birds  through  the  air.  It  is  the  resistance  of  the  air 
which  makes  the  parachute  descend  with  moderate  velocity  downward,  and  causes  the 
rocket  to  rise  swiftly  upward. 

RIGIDIXy    OF    CORDAGE. 

In  the  action  of  pulleys,  in  machinery  in  which  the  use  of  cordage  is  involved,  tlie 
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rigidityof  that  cordage  is  an  impediment  to  motion.    When  a  cord  acts  round  a  pulley, 
in  consequence  of  imperfect  flexibility,  it  obtains  a  leverage  on  the  pulley,  as  may  be 

understood  from  Fig.  183,  in  which  let  C  K  D  be  the  pulley 
working  on  a  pivot  at  O  :  let  A  and  B  be  weights  suspended 
by  the  rope,  A  C  K  D  B.     From  what  has  been    said   re- 
specting the  theory  of  the  pulley,  the  action  of  the  machine 
may  be  regarded  as  that  of  a  lever,  COD,  with  equal  arms, 
C  O,  O  D.     Now,  if  the  cord  were  perfectly  inflexible,   on 
making  the  weight,  A,  descend  by  the  addition  of  a  small 
weight  to  it,  it  would  take  the  position  at  A',  the  rope  being 
a  tangent  to  the  pulley  at  C ;  at  the  same  time  B,  ascending, 
would  take  the  position  B',  its  cord  being  a  tangent  at  D'. 
From  the  new  positions,  A'  B',  which  the  inflexible  cord  is 
thus    supposed  to  have    assumed,  draw  the  perpendiculars, 
A'  E,  B'  F,  then  will  O  E,  O  F,  represent  the  arms  of   the 
lever  on  which  they  act — a  diminished  leverage  on  the  side  of 
the  descending,  and  an  increased  leverage  on  the  side  of  the 
ascending  weight  is  the  result. 
In  practice,  the  result  does  not  entirely  conform  to  the  foregoing  imaginary  case, 
because  cords  are,  to  a  certain  extent,  flexible.     As  their  pliability  diminishes,  the  dis- 
turbing effect  is  greater.     The  degree  of  inflexibility  depends  on  many  casual  circum- 
stances, such  as  dampness  or  dryness,  or  the  nature  of  the  substance  of  which  they 
are  made.     Inflexibility  increases  with  the  diameter  of  a  cord,  and  with  the  smallness 


of  the  pvilley  over  which  it  runs. 


UNDULATORY  MOTIONS. 
CHAPTER  XXXI. 

OF    UNDULATIONS. 

Origin  of  Undulations. — Progressive  and  Stationary  Undulation. — Course  of  a  progressive 
Wave. — Nodal  Points. — Three  different  kinds  of  Vibration. — Transverse  Vibration  of  a 
Cord. — Vibrations  of  Rods. — Vibrations  of  elastic  Planes. — Vibrations  of  Liquids. — 
Waves  on  Water. — Law  of  the  Reflection  of  Undulations. — Applied  in  the  case  of  a  Plane, 
a  Circle,  an  Ellipse,  a  Parabola. — Case  of  a  Circular  Wave,  on  a  Plane. — Interference  of 
Waves. — Inflexion  of  Waves. — Intensity  of  Waves. — Method  of  Combining  Systems  of 
Waves. 

"When  an  elastic  body  is  disturbed  at  any  point,  its  particles  gradually  return  to  a 
position  of  rest,  after  executing  a  series  of  vibratory  movements.  Thus,  when  a  glass 
tumbler  is  struck  by  a  hard  body,  a  tremulous  motion  is  communicated  to  its  mass, 
which  gradually  declines  in  force  until  the  movement  finally  ceases. 

In  the  same  manner  a  stretched  cord,  which  is  drawn  aside  at  one  point,  and  then 
suffered  to  go,  is  thrown  into  a  vibratory  or  undulatory  movement ;  and,  according  as 
circumstances  differ,  two  different  kinds  of  undulation  may  be  established,  1st,  pro- 
gressive undulations  ;  2nd,  stationary  undulations. 

In  progressive  undulations  the  vibrating  particles  of  a  body  communicate  their 
motion  to  the  adjacent  particles;  a  successive  propagation  of  movement,  therefore, 
ensues.  Thus,  if  a  cord  is  fastened  at  one  end,  and  the  other  is  moved  up  and  down, 
a  wave  or  undulation,  wz  D  w  E  o,  Fig.  184,  is  produced.  The  part,  mJ)  n,  is  the 
elevation  of  the  wave,  D  being  the  summit,  n  E  o,  is  the  depression,  E  being  the 
lowest  point,  D  p  is  the  height,  q  E  the  depth,  and  m  o  the  length  of  the  wave. 

But,  under  the  circumstances  here  considered,  the  moment  this  wave  has  formed,  it 
passes  onward,  and  successively  assumes  the  positions  indicated  at  I,  II,  III.  When 
it  has  arrived  at  the  other  end  of  the  cord,  it  at  once  returns  with  an  inverted  motion, 
as  shown  at  IV  and  V.     This,  therefore,  is  a  progressive  undulation. 

Again,  instead  of  the  cord  receiving  one  impulse,  let  it  be  agitated  equally  at  equal 
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intervals  of  time ;  it  will  then  divide  itself,  as  shown  in  Fig.  185,  into  equal  elevations 


and  depressions  with  intervening  points. 


m  n,  which  are  at  rest.  These  are  stationary 
undulations,  and  the  points  are  called  nodal 
points. 

The  agents  hy  which  undulatory  move- 
ments are  established  are  chiefly  elasticity 
and    gravity.      It 

m 


is  the  elasticity  of 
air  which  enables 
it  to  transmit  the 
vibratory  motions 


Fig.  184. 


Fig.  185. 

which  constitute    sound,   and,  for   the    same 
reason,  steel  rods  and  plates  of  glass  may  be 
thrown  into  musical  vibrations.     In  the  case 
of  threads  and  wires,  a  sufficient  degree  of 
elasticity  may  be  given  by  forcibly  stretching 
them.     "Waves  on  the  surface  of  liquids  are 
produced  by  the  agency  of  gravity. 
There  are  three  different  kinds  of  vibrations  into  which  a  stretched  string  may  be 
thrown  :  transverse,  longitudinal,  and  twisted.     These  may 
be  illustrated  by  the  instrument  represented  at  Fig.   186. 
It  consists  of  a  piece  of  spirally-twisted  wire,  stretched  from 
a  frame  by  a  weight.      If  the  lower  end  of  the  wire  be 
secured  by  a  clamp,  on  pulling  the  wire  in  the  middle,  and 
then  letting  it  go,  it  executes  transverse  vibrations,  a.     If 
the  weight  be  gently  lifted,  and  then  let  fall,  the  wire  per- 
forms longitudinal  vibrations  ;  and  if  the  weight  be  twisted 
round,  and  then  released,  we  have  rotatory  vibrations,  h. 

If  we  take  a  siring, 
a  b,  Fig  187,  and 
having  stretched  itep- 
between  two  fixed 
points,  a  and  b,  draw 
it  aside,  and  then  let 
it   go,    it   executes   transverse 


Fig.  187. 

vibrations,    as   has   already 

The  cause  of  its  motion,  from  the  position 

This  makes  it  return  from  the  position. 


Fig.  186. 

been  described 
we  have  stretched  it  to,  is  its  own  elasticity. 

a  c  b,  to  the  straight  line,  afb,  with  a  continually  accelerated  velocity ;  but  when  it  has 
arrived  in  afb,  it  cannot  stop  there,  its  momentum  carrying  it  forward  to  a  d  b,  with  a 
velocity  continually  decreasing.  Arrived  in  this  position,  it  is,  for  a  moment,  at  rest  ; 
but  its  elasticity  again  impels  it  as  before,  but  in  the  reverse  direction  to  afb; 
and  so  it  executes  vibrations  on  each  side  of  that  straight  line,  until  it  is  finally 
brought  to  rest  by  the  resistance  of  the  air.  One  complete  movement,  from  a  c  b  to 
a  db  and  back,  is  called  a  vibration,  and  the  time  occupied  in  performing  it  the  time 
of  an  oscillation. 

The  vibratory  movements  of  such  a  solid  are  isochronous,  or  performed  in  equal 
lines.  They  increase  in  rapidity  with  the  tension— that  is,  with  the  elasticity— 1 3ing 
as  the  square  root  of  that  force.  The  number  of  vibrations  in  a  given  time  is 
inversely  as  the  length  of  the  string,  and  also  inversely  as  its  diameter. 

The  vibrations  of  solid  bodies  may  be  studied  best  under  the  division  of  cords,  rods, 
planes,  and  masses.  The  laws  of  the  vibrations  of  the  first  are  such  as  we  have  just 
explained. 

In  rods  the  transverse  vibrations  are  isochronous,  and  in  a  given  time  are  in  number 
inversely  as  the  squares  of  the  lengths  of  the  vibrating  parts.  Thus,  if  a  rod  makes 
two  vibrations  in  one  second,  if  its  length  be  reduced  to  half,  it  will  make  four  times 
as  many — that  is,  eight ;  if  to  one-fourth,  sixteen  times  as  many — that  is,  th'irty-two, 
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&c.  The  motion  performed  by  vibrating-rods  is  often  very  complex.  Thus,  if  a  bead 
be  fastened  on  the  free  extreniity  of  a  vibrating  steel  rod,  Fig,  188,  it  will  exhibit  in 
its  motions  a  curved  path,  as  is  seen  at  c.  Rods  may  be  made  to  exhibit  nodal 
points.  The  space  between  the  free  extremity  and  the  first  nodal  point  is 
equal  to  half  the  length  contained  between  any  two  nodal  points,  but  it  vibrates 
with  the  same  velocity.     Thus,  a,  Fig.  189,  being 

the  fixed,  and  Z»  the  free   end  of  such  a  rod,   the        ^^— — ■^^'- v 

part  between  b  and  c,  is  half  the  distance,  c  c'.        ^^^ — ^^C^^^^^^^^lr^-'^j^ 

When  elastic  planes  vibrate  they  exhibit  nodal  .  *'**" 

Ihies,  answering  to  the  nodal  points  in  linear  vibva-  ^^' 

tions ;  and  if  the  plane  were  supposed  to  be  made  up  of  a  series  of  rods,  these 
lines  would   answer  to  their  nodal  points.     By  them  the  plane  is  divided  into 
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spaces — the  adjacent  ones  being  always  in  opposite  phases  of  vibrations,   as 

shown  by  the  signs  +  and  —  in  Fig.  190,  where 

A  B  is  the  vibrating  plane.      The   dimensions ^^  ^-' 


a> 


Fiff.  100. 


Fig.  191. 


of  these  spaces  are  regulated  in  the  same  way 
as  the  internodes  of  vibrating-rods — that  is,  the  outside  ^ 
ones,  a  h  a  h,  are  always  half  the  size  of  the  interior. 
The  relation  of  these  spaces,  and  positions  of  the  nodal 
lines,  may  be  determined  by  making  a  glass-plate  covered 
with  dry  sand  vibrate. 

[When  we  wish  to  make  plates  vibrate,  we  use  a  vice, 
such  as  is  shown  in   Fig.  191,  and  having  placed  the 

plate  between  the  cylinder, 
a,  and  the  screw,  h,  both  of 
which  are  tipped  with  leather 
or  cork,  the  latter  is  turned 
until     the    plate     is     fixed 

firmly ;  and  then,  when  a  bow  is  drawn  along  the  edge  of 
the  plate  once  or  twice,  it  vibrates  sufficiently  to  cause 
the  sand  upon  its  surface  to  rise  and  fall  during  the  tone 
produced,  and  to  accumulate  upon  the  nodal  lines,  so  as  to 
form  the  sound-figures,  as  they  were  called  by  Chladui,  their  discoverer.  These  figures 
vary  in  form  according  as  the  bow  is  moved  more  or  less  rapidly,  or  violently,  and  the 
point  of  support  and  action  are  changed. — W.  T.  K.] 

When  the  surface  of  a  liquid,  as  water,  is  touched,  a  wave  arises  at  the  disturbed 
point,  and  propagates  itself  into  the  unmoved  spaces  around,  continually  enlarging  as 
it  goes,  and  forming  a  progressive  undulation.  [This  is  easily  proved  by  filling  a 
tumbler  with  water,  and  letting  a  small  piece  of  paper,  a  grain  of  corn,  or  any  small 
object  fall  into  it ;  or  by  throwing  a  stone  into  a  smooth- surfaced  pond. — W.  T.  K.] 

A  number  of  familiar  facts  prove  that  the  apparent  advancing  motion  of  the  liquid 
on  which  waves  are  passing  is  only  a  deception.  Light  pieces  of  wood  are  not  hurried 
forward  on  the  surface  of  water,  but  merely  rise  up  and  sink  down  alternately  as  the 
waves  pass.  The  true  nature  of  the  motion  is  such  that  each  particle,  at  the  surface 
of  the  undulating  liquid,  describes  a  circle  in  a  vertical  plane,  and  in  the  direction  in 
which  the  wave  is  advancing,  the  movement  being  propagated  from  each  to  its  next 
neighbour,  and  so  on.  And  as  a  certain  time  must  elapse  for  this  transmission  of 
motion,  the  diflferent  particles  will  be  describing  different  points  of  their  circular 
movement  at  the  same  moment.  Some  will  be  at  the  highest  part  of  their  vertical 
circle  when  others  are  in  an  intermediate  position,  and  others  at  the  lowest,  giving  rise 
to  a  wave,  which  advances  a  distance  equal  to  its  own  length,  while  each  particle  per- 
forms one  entire  revolution. 

[  "  The  force  by  which  the  water-waves  are  propagated  is  gravity  :  for,  if  from  any 
cause  an  elevation  or  a  depression  be  produced  on  the  horizontal  surface  of  the  water, 
the  gravity  of  the  separate  particles  of  water  will  endeavour  to  restore  the  disturbed 
horizontal  planp.  by  which  means  an  Oociilatory  motion  is  produced,  which,  by  degrees, 
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is  propagated  from  one  particle  to  another." — Professor  Mailer's  Physics  and  Meteorology, 
Lecture  XV.I 

Thus,  in  Fig.  192,  let  there  be  eight  particles  of  water  on  the  surface,  a  m,  which, 
by  some  appropriate  disturbance,  are  made  to  describe  the  verticle  circles  represented 

7  G  <» 

Fig.  192. 

ntabcdefg  h,  moving  in  the  direction  represented  b}'  the  darts,  and  let  each  one  of 
these  commence  its  motion  one  eighth  of  a  revolution  later  than  the  one  before  it. 
Then  at  any  given  moment,  when  the  first  one,  a,  is  in  the  position  marked  a,  the 
second  h  will  be  in  the  position  marked  7,  c  at  6,  d  at  5,  g  at  4,  /  at  3,  g  at  2,  h  a.t  1  ; 
but  m  will  not  yet  have  begun  to  move.  If,  therefore,  we  connect  these  various  points, 
a7654321?w,  together  by  a  line,  that  line  will  be  on  the  surface  of  the  wave,  the 
length  of  which  is  a  in,  tlie  height  or  depth  of  which  is  equal  to  the  radius  of  the 
circle  of  each  particle's  revolution,  and  the  time  of  passage  through  the  length  of  one 
wave  will  be  equal  to  the  time  of  the  revolution  of  each  particle. 

Bv  a  ray  of  undulation  we  mean  a  line  drawn  from  the  origin  uf  a  wave  in  the  direc- 
tion'in  which  any  given  point  of  it  is  advancing.  A  wave  is  said  to  be  incident  when 
it  falls  on  some  resisting  surface,  and  reflected  when  it  recoils 
from  it.  Incident  rays  are  those  drawn  from  the  origin  towards 
the  resisting  surface,  and  reflected  rays  those  expressing  the  path 
of  the  undulating  points  after  their  recoil.  The  angle  of  incidence 
is  the  angle  which  an  incident  wave  makes  with  a  perpendicular 
drawn  to  the  surface  of  impact  ;  the  angle  of  reflection  is  the 
angle  made  by  the  reflected  ray  and  the  same  perpendicular.  Thus, 
let  i  be  a  resisting  surface  of  any  kind,  n  i,  an  incident  ray,  i  p,  a 
perpendicular  to  the  point  of  impact  of  the  wave,  i  d  the  reflected 
ray.  Then  n  i  p  is  the  angle  of  incidence,  and  dip  the  angle  of 
reflection. 

The  general  law  for  the  reflection  of  waves  is,  that  "  all  the  points  in  a  wave  will  be 
reflected  from  the  surface  of  the  solid  under  the  same  angle  at  which  they  struck  it." 

If,  therefore,  parallel  rays  fall  on  a  plane  surface,  they  will  be  reflected  parallel  ;  if 
diverging,  they  will  be  reflected  diverging  ;  and  if  converging,  converging. 

If  a  circular  wave  advances  from  the  centre  of  a  circular  vessel,  each  ray  falls  per- 
pendicularly on  the  surface  of  the  vessel,  and  is  reflected  perpendicularly — that  is  to 
say,  back  in  the  line  along  which  it  came.  The  waves,  therefore,  all  return  to  the 
centre  from  which  they  originated. 

If  undulations  proceed  from  one  focus  of  an  ellipse, 

tliey  will,  after  reflection,  converge  to  the  other  focus. 

If  a  surface  be  a  parabola,  rays  diverging  from  its 

ifocal  point,  a,  will,  after 
reflection,  pass  in  parallel 
lines,  b  d,  c  d,  e  d.  Or  If 
the  rays  impinge  in  paral- 
lel lines,  they  wiU,  after 
reflection,  converge  to  the 
focus. 

When  diverging  rays  of 
a  circular  wave  fall  upon 
a  plane  surface,  their  path, 
after  reflection,  is  such  as 
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Fig.  193. 


Fig.  194. 


Fig.  195. 


it  would  have   been   had 
plane,  and   as  far  distant 


they  originated  from  a  point   on  the  opposite  side  of  the 
as  the  point  of    origin  itself.     Thus,    let   c   be  the   ori;T-in 
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of  a  circular  wave,  dag,  which  impinges  on  a  plane,  ef,  after  reflection  this    wave 
will  be  found  at  e  hf,  as  though  it  had  originated  at  c',  a  point  on  the  opposite  side 
of   e  f,  as  far  as  c,  m  front  of   it.     Now,  the  parts    of  the  circular  wave,  d  a  ff  do 
not  all  impinge  on  the  plane  at  the  same  time,  but  that  at  a,  which  falls  perpendicularly 
impinges  first,  and  is  first  reflected  ;  the  ray  at  d  has  to  go  still  through  the  distance 
d  e,  before  reflection  takes  place ;  but,  in  this  space  of  time,  the  ray  at  a  will  have 
returned  back  to  h;  and,  in  the  same  way,  it  may  be  shown  that  the  intermediate  rays 
will  have  returned  to  intermediate  positions,  and  be  found  in  the  line  ehf  symmetri 
cally  situated,  with  respect  to  the  line  e  nf,  in  which  they  would  have   been  had  they 
not  fallen  on  the  plane.     And  it  further  follows  that  the  centre,  c',  of  the  circular  wave 
ehf,i&  as  far  from  e/as  is  the  centre,  c,  of  the  circular  wave,  e  n  f,  but  on  the  oddo' 
site  side.  ^^  " 

By  interference  we  mean  that  two  or  more  waves  have  encountered  one  another 
under  such  circumstances  as  to  destroy  each  other's  effect.  If  on  water  two  elevations 
or  two  depressions  coincide,  they  conspire ;  but  when  an  elevation  coincides  with  a 
depression,  interference  takes  place,  and  the  surface  of  the  fluid  remains  plane.  Waves 
which  have  thus  crossed  one  another  continue  their  motion  unimpaired. 

If  two  systems  of  waves  of  the  same  length  encounter  each  other,  after  having  come 
through  paths  of  equal  length,  they  will  not  interfere  ;  nor  will  they  interfere  even 
though  there  be  a  difference  in  the  length  of  their  paths,  provided  that  difference  be 
equal  to  one  whole  wave,  or  two,  or  three,  &c. 

But  if  two  systems  of  waves  of  equal  length  encounter  each  other  after  having  come 
through  paths  of  tineqnal  length,  they  will  interfere,  and  that  interference  will  be  com- 
plete when  the  difference  of  the  paths  through  which  they  have  come  is  half  a  wave  or 
one  and  a  half,  two  and  a  half,  three  and  a  half,  &c.  ' 

When  a  circular  wave  impinges  on  a  solid  in  which  there  is  an  opening,  as  at  a,  b, 
Fig.  196,  the  wave  passes  through,  and  is  propagated  to  the 
spaces  beyond  ;  but  other  waves  arise  from  a  b,  as  centres,  and 
are  propagated  as  represented  ate  def.  This  is  the  infleetion  of 
waves,^  and  these  new  waves  intersecting  one  another  and  the 
primitive  one,  give  rise  to  interferences. 

We  have  now  traced  the  chief  phenomena  of  vibrations  in 
solids  and  on  the  surface  of  liquids.  It  remains  to  do  the  same 
for  elastic  bodies,  such  as  gases. 

When  any  vibratory  movement  takes  place  in  atmospheric  air, 
the  impulse  communicated  to  the  particles  causes  them  to 
recede  a  certain  distance,  condensing  those  that  are  before  them; 
the  impulse  is  finally  overcome  by  the  resistance  arising  from 
this  condensation.  There,  therefore,  arises  a  sphere  of  air,  the 
superfices  or  shell  of  which  has  a  maximum  density.  Reaction 
,  the  sphere  contracts,  and  the  returning  particles  come  to  their  original 
But  as   a  disturbance  on  the  surface   of  a  liquid  gives  origin  to  a  pro- 


Fig.  196. 


now  sets  in 

positions. 

gressive  wave,  so  does  the  same  thing  take  place  in  the  air. 

_    By  the  intensity  of  vibration  of  a  wave  we  mean  the  relative  disturbance  of  its  mov- 

ing  particles,  or  the  magnitude  of  the  excursions  they  make  on  each  side  of  their  line 

of  rest.     Thus,  on  the  surface  of  Avatev  we  may  have  waves  "mountains  high,"  or  less 

than  an  inch  liigh  ;  the  intensity  of  vibration  in  the  former  is  corresnondingly  greater 

than  in  the  latter  case.  ^  ^  ^  ^ 
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GESTURE. 

The  qualities  of  Gesture,  and  the  Gesttire 
suited  to  different  modes  of  Public  Speak- 
ing.— The  different  qualities  which  con- 
stitute the  perfection  of  gesture,  and  their 
opposite  imperfections,  are  as  follows : 
1.  Magnificence.  2.  Boldness.  3.  Energy. 
4.  Variety.  5.  Simplicity.  6.  Grace. 
7.  Propriety.     8.  Precision. 

1.  Magnificence  of  Gesture.  —  This  is 
effected  by  detaching  the  elbow  com- 
pletely from  the  body,  and  unfolding  the 
whole  oratorical  weapon.  In  magnificent 
gesture,  the  action  is  flowing  and  uncon- 
strained ;  the  preparations  are  made  in 
graceful  curves  ;  the  transitions  are  easy, 
and  the  accompaniments,  in  all  respects, 
illustrative  of  the  principal  action.  The 
motions  of  the  head  are  free,  and  the  in- 
flections of  the  body  manly  and  dig- 
nified. The  action  of  the  lower  limbs  is 
decisive,  and  a  considerable  space  is  tra- 
versed with  firmness  and  with  force. 

The  opposite  imperfections  are  short 
and  constrained  gestures,  rigidity  of  the 
joints,  and  stiffness  of  the  body,  with  short 
steps,  and  doubtful  or  timid  movements. 

2.  Boldness  of  Gesture. — This  arises  from 
that  elevated  courage  and  self-confidence 
which  ventures  to  hazard  any  action,  how- 
ever unusual,  which  is  productive  of  a 
grand  or  striking  effect.  In  this  sort  of 
gesture,  unexpected  positions,  elevations 
and  transitions,  surprise  at  once  by  their 
novelty  and  grace,  and  thus  illustrate  or 
enforce  the  ideas  of  the  speaker  with 
irresistible  effect. 

The  opposite  imperfection  is  tameness. 
'  3.  Energy  of  Gesture. — This  consists  in 
the  firmness  and  decision  of  the  whole 
action  ;  and  in  the  precision  of  the  stroke 
of  the  gesture,  which  aids  the  emphasis 
of  the  voice. 

The  opposite  imperfections  are  feeble- 
ness and  indecision. 

4.  Varietxj  of  Gesture. — This  consists  in 
the  application  of  different,  but  appropri- 
ate gestures,  to  the  same,  or  analogous 
sentiments,  so  as  to  avoid  recurring  too 
frequently  to  one  favourite  gesture,  or  set 
of  gestures. 

The  opposite  imperfection  is  monotony 
of  gesture,  analogous  to  that  of  the  voice. 


5.  Simplicity  of  Gesture. — This  is  such 
a  character  of  gesture  as  appears  the 
natural  result  of  the  situation  and  senti- 
ments; which  is  neither  carried  beyond 
the  just  extent  of  the  feeling,  through 
affectation  of  variety,  nor  falls  short  of  it 
through  want  of  confidence. 

The  opposite  imperfection  is  affectation. 

6.  Grace  of  Gesture. — This  is  the  result 
of  all  other  perfections,  arising  from  a 
dignified  self-possession  of  mind,  and  the 
power  of  personal  exertion,  practised  into 
facility  after  the  best  models,  and  accord- 
ing to  true  taste.  To  the  more  particular 
attributes  of  this  quality  we  have  already 
allnded. 

The  opposite  imperfection  is  av,'kward- 
ness. 

7.  Propriety  of  Gesture,  called  also  Truth 
of  Gesture,  or  Natural  Gesture. — This  con- 
sists in  the  judicious  use  of  gestures  best 
suited  to  illustrate  or  to  express  the  senti- 
ment. Propriety  of  gesture  is  generally 
founded  on  some  natural  connection 
between  the  sentiment  and  the  action. 
Significant  gestures  are  strictly  connected 
with  the  sentiment. 

The  opposite  imperfections  are  false, 
contradictory,  or  unsuitable  gestures. 

8.  Precision,  or  Correctness  of  Gesture. — 
This  arises  from  the  just  preparation, 
due  force,  and  the  correct  timing  of  the 
action :  when  the  preparation  is  neither 
too  much  abridged,  nor  too  pompously 
displayed  ;  when  the  stroke  of  the 
gesture  is  made  with  such  a  degree  of 
force  as  suits  the  character  of  the  senti- 
ment; and  when  it  is  correctly  marked  on 
the  precise  syllable  to  be  enforced.  Pre- 
cision of  gesture  gives  the  same  effect  to 
action,  as  neattiess  of  articulation  gives  to 
speech. 

The  opposite  imperfections  are  the  in- 
decision, uncertainty,  and  incorrectness 
arising  from  vague  and  sawing  gestures, 
which,  far  from  illustrating,  render  doubt- 
ful the  sense  of  the  sentiments  which  they 
accompany,  and  distract  the  spectator. 

There  are  three  general  modes  of  public 
speaking,  each  of  which  requires  a  differ- 
ent style  of  gesture  ;  namely,  1.  The  Epic. 
2.  The  Rhetorical.     3.  The  Colloquial. 

L  Epic  Gesture  demands  every  natural 
and  acquired  power  on  the  part  of  the 
speaker :  to  it  belong  Magnificence,  Bold- 
ness, Energy,  Variety,  Simplicity,  Grace, 
2b 


340 


SYSTEM  OF  ELOCUTION. 


Propriety,  and  Precision.  The  composi- 
tions which  require  epic  gesture,  in 
delivery,  are  tragedy,  epic  poetry,  lyric 
odes,  and  sublime  description. 

2.  Rhetorical  Gesture  requires,  princi- 
pally, Energy,  Variety,  Simplicity,  and 
Precision.  Grace  is  desirable ;  Magnifi- 
cence is  rarely  wanting,  but  may  some- 
times have  place.  Propriety,  in  a  limited 
sense,  should  be  observed.  Boldness  is 
inadmissible  ;  because  the  orator  is  not, 
like  the  player,  subjected  to  any  unex- 
pected circumstances.  He  is  not,  there- 
fore, at  liberty  to  express  surprise,  or  any 
other  passion,  by  bold  gestures  or  atti- 
tudes. 

3.  Colloquial  Gesture,  when  concerned  in 
the  higher  scenes  of  polite  life,  requires, 
principally.  Simplicity  and  Grace ;  Pre- 
cision will  follow  of  course  ;  it  may  occa- 
sionally demand  something  of  Energy  and 
Variety.  Magnificence  and  Boldness  are 
inadmissible. 

The  gesture  of  the  public  speaker  must 
vary  considerably  with  the  different  cir- 
cumstances of  his  situation,  of  his  senti- 
ments, and  of  his  audience.  If  the  mere 
information  or  instruction  of  his  audience 
be  his  sole  object,  as  when  the  evidences 
of  religion  and  the  grounds  of  Christian 
duties  are  to  be  explained  from  the  pulpit, 
or  when  the  details  of  calculation  and 
finance  are  to  be  laid  before  meetings,  or 
when  facts  are  weighed  and  laws  are 
argued  in  the  courts  of  justice,  his  gestures 
should  be  of  that  class  which  is  called 
discriminating  gestures.  These  he  should 
exercise  with  simplicity  and  precision. 
He  should  strip  them  of  all  the  parade  of 
preparation,  and  of  the  graces  of  transition, 
and  give  them  only  that  degree  of  variety 
which  shall  guard  them  against  disgusting 
sameness.  This  is  far  removed  from 
theatrical  gesture ;  it  rather  approaches 
the  colloquial  style.  Nothing  could  be 
more  incongruous  than  for  a  public 
speaker,  in  either  of  the  foregoing  situa- 
tions, to  introduce  the  parade  and  magnifi- 
cence of  theatrical  gesture.  The  charge 
which  is  sometimes  made  against  public 
peakers,  of  being  theatrical  in  their  ges- 
ture, probably  arises  more  from  some 
unsuitableness  in  their  manner  to  tlie 
matter,  than  from  anything  of  uncommon 
majesty,  boldness,  or  grace  in  their  action. 

When  the  public  speaker  aims  at  per- 


suasion, as  in  discourses  from  the  pulpit 
for  public  charities,  or  on  extraordinary 
occasions  at  meetings,  or  at  the  bar,  when 
the  advocate  desires  to  influence  the 
opinions  of  a  jury,  he  will  naturally  use 
more  graceful,  more  flowing,  and  more 
varied  gesture.  But  he  should  not  fall 
into  the  action  of  the  theatre.  He  may 
be  graceful,  but  he  should  be  simple ;  he 
may  be  energetic,  but  he  should  not  affect 
gestures  too  strongly  significant,  much 
less  attempt  surprise  by  attitudes.  All 
his  gestures  should  be  regulated  by  manly 
decorum,  suitable  to  his  situation,  to  the 
character  of  his  hearers,  and  to  the  just 
expression  of  his  sentiments. 

Significant  Gestures. — The  most  impor- 
tant of  the  significant  gestures  are  the 
following : 

The  Head  and  Face. — The  hanging  down 
of  the  head  denotes  shame  or  grief. 

The  holding  of  it  up,  pride  or  courage. 

To  nod  forwards  implies  assent. 

To  toss  the  head  back,  dissent. 

The  inclination  of  the  head  implies 
diffidence  or  languor. 

The  head  is  averted,  in  dislike  or 
horror. 

It  leans  forward,  in  attention. 

The  Eyes. — The  eyes  are  raised,  in 
prayer. 

They  weep,  in  sorrow. 

They  burn,  in  anger. 

They  are  downcast  or  averted,  in  shame 
or  grief. 

They  are  cast  on  vacancy,  in  thought. 

They  are  cast  in  various  directions,  in 
doubt  and  anxiety. 

The  Arms. — The  placing  of  tlie  hand  on 
the  head,  indicates  pain  or  distress. 

On  the  eyes,  shame  or  sorrow. 

On  the  lips,  an  injunction  of  silence. 

On  the  breast,  an  appeal  to  conscience. 

The  hand  is  waved,  or  flourished,  in  joy 
or  contempt.  , 

Both  hands  are  held  supine,  or  they  are 
applied,  or  clasped,  in  prayer. 

Both  are  held  prone,  in  blessing. 

They  are  clasped,  or  wrung,  in  affliction. 

They  are  held  forward,  and  received,  in 
friendship. 

The  Body. — The  body,  held  erect,  indi- 
cates steadiness  and  courage. 

Thrown  back,  pride. 

Stooping  forward;  condescension  or 
compassion. 
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Bending,  reverence  or  respect. 

Prostration,  the  utmost  humility  or 
abasement. 

The  Lower  Limbs. — The  firm  position 
of  the  lower  limbs  signifies  courage,  or 
ob'jtinacy. 

Bended  knees  indicate  timidity,  or  weak- 
ness. 

The  lower  limbs  advance,  in  desire  or 
courage. 

They  retire,  in  aversion  or  fear. 

Start,  in  terror. 

Stamp,  in  authority  or  anger. 

Kneel,  in  submission  and  prayer. 

These  are  a  few  of  the  simple  gestures 
which  may  be  termed  significant. 

Grace. —  "Grace,"  said  Lord  Kames, 
"  may  be  defined,  that  agreeable  appear- 
ance which  arises  from  elegance  of  motion, 
and  from  a  countenance  expressive  of 
dignity.  Expressions  of  other  mental 
qualities  are  not  essential  to  that  appear- 
ance, but  they  heighten  it  greatly." 

The  gracefulness  of  rhetorical  action 
depends  partly  on  the  person,  and  partly 
on  the  mind.  Some  are  so  happily  formed 
that  all  their  motions  are  graceful ;  and 
some  minds  are  so  noble,  that  they  impart 
genuine  grace  to  the  most  uncouth  forms  : 
both  these  cases,  however,  are  compara- 
tively rare. 

Grace,  like  the  ideal  beauty  of  the 
painter,  and  of  the  sculptor,  is  not  com- 
monly to  be  found  in  the  individual  living 
model,  but  to  be  collected  from  the 
various  excellencies  of  the  many. 

Neither  true  grace,  nor  consummate 
eloquence,  can  be  acquired  by  those  who 
are  totally  deficient  in  natural  qualifica- 
tions ;  yet  they  to  whom  nature  has  not 
denied  some  portion  of  talents,  may  im- 
prove in  both,  precisely  in  proportion  to 
the  degree  of  their  application. 

The  grace  of  oratorical  action  consists, 
chiefly,  in  the  facility,  the  freedom,  the 
variety,  and  the  simplicity  of  those  ges- 
tures which  illustrate  the  discourse. 

Action,  to  be  graceful,  should  be  per- 
formed with  facility  ;  because  the  appear- 
ance of  great  effort  is  incompatible  with 
ease,  which  is  a  constituent  of  grace.  It 
should  also  be  performed  with  freedom  : 
no  gestures  can  be  graceful  which  are 
either  confined  by  external  circumstances, 
or  restrained  by  the  mind.  If  an  orator 
should  address  an  assembly  from  a  narrow 


window,  it  would  be  in  vain  for  him  to 
attempt  graceful  gesture.  Confinement, 
in  any  less  degree,  is  proportionably  in- 
jurious to  grace.  Tims,  the  crowded 
courts,  which  impede  the  motions  of  the 
advocate,  and  the  enclosed  pulpit,  which 
not  unfrequently  conceals  more  than  half 
the  preacher's  figure,  are  equally  injurious 
to  graceful  action.  Greece,  the  native 
soil  of  manly  eloquence  and  true  taste, 
was  not  the  origiiiator  of  the  pulpit. 

The  restraint  arising  from  diffidence  is 
also  prejudicial  to  grace.  It  has,  how- 
ever, this  advantage — it  may  be  effectu- 
ally corrected  by  perseverance. 

For  the  maintenance  of  grace,  in  rhe- 
torical action,  variety  is  indispensable. 
The  iteration  of  the  same  gesture,  or  set 
of  gestures,  however  graceful  in  them- 
selves, betrays  a  poverty  of  resource  which 
is  altogether  prejudicial  to  the  speaker. 

Simplicity  and  truth  of  manner,  if  they 
do  not  constitute  grace  in  themselves,  are 
inseparable  from  it.  Gestures  which  are 
manifestly  contrived  for  the  mere  display 
of  the  person,  or  for  the  exhibition  of  some 
foppery,  as,  for  instance,  a  fine  ring,  in- 
stantly offend. 

To  simplicity  of  gesture  is  opposed 
affectation,  which  destroys  every  preten- 
sion to  genuine  grace.  The  more  showy 
the  gestures  are,  unless  they  are  adapted  to 
the  subject,  and  to  the  character  of  the 
speaker,  the  more  do  they  offend  the 
judicious  by  their  manifest  affectation^ 
"When  the  profligate  speaks  of  piety,  the 
miser  of  generosity,  the  coward  of  valour, 
and  the  corrupt  of  integrity,  they  are 
only  the  more  despised  by  those  who  know 
them. 

The  faults  of  manner  are  analogous  to 
those  of  character,  and  almost  equally  dis- 
gusting :  such  as  the  assumption  of  dig- 
nity where  there  is  none  in  the  sentiment; 
pathos,  where  there  is  nothing  interesting ; 
vehemence  in  trifles,  and  solemnity  upon 
common-place  subjects. 

It  is  an  observation  founded  in  fact, 
that  the  action  of  young  children  is  never 
deficient  in  grace  ;  for  which  two  reasons 
may  be  assigned :  first,  because  they  are 
under  no  restraint  from  diffidence,  or  from 
any  other  cause,  and  therefore  use  their 
gestures,  with  all  sincerity  of  heart,  only 
to  aid  the  expression  of  their  thoughts; 
and,  secondly,  because  they  have  few  ideas 


542 


LESSONS  IN  FRENCH. 


of  imitation,  and  consequently  are  not 
deprived  of  natural  grace  by  affectation, 
nor  perverted  by  bad  models. 

The  grace  of  action,  according  to  Ho- 
garth, consists  in  moving  the  body  and 
limbs  in  that  curve  which  he  calls  the  line 
of  beauty.  When  action  is  considered 
independent  of  language  and  sentiment, 
this  definition  will,  perhaps,  be  found 
generally  correct.  Rhetorical  action, 
however,  derives  its  grace,  not  only  from 
the  actual  motions  of  the  speaker,  but 
also  from  the  congruity  of  his  motions 
with  his  own  character  and  situation,  as 
well  as  with  the  sentiments  which  he 
delivers.  The  dignity  which  is  a  becoming 
grace  in  a  judge,  would  be  quaint  affecta- 
tion in  a  young  advocate ;  and  the  collo- 
quial, but  graceful  familiarity  of  action, 
even  of  the  most  polished  society,  would 
be  highly  indecorous  in  the  pulpit.  Hence, 
it  must  be  admitted,  according  to  the  just 
maxim  of  Cicero  and  Quintilian,  that 
decorum  constitutes  true  oratorical  grace  ; 
and  that  this  decorum  admits  of  great 
variety  of  action,  under  different  circum- 
stances. Vehement  action  is  sometimes 
both  decorous  and  graceful ;  so  also  are 
abrupt  and  short  gestures,  if  they  bear  the 
impress  of  truth  and  suitableness.  Such 
are  the  gestures  of  an  oM  man  when  he 
is  irritated.  But  the  most  flowing  and 
beautiful  motions,  the  grandest  prepara- 
tions, and  the  finest  transitions  of  gesture, 
ill  applied,  and  out  of  time,  lose  their 
natural  character  of  grace,  and  become 
indecorous,  ridiculous,  or  offensive. 

In  conclusion  we  may  observe,  that  in 
the  recitation  of  descriptions  of  any  kind, 
the  speaker  must,  in  imagination,  have 
the  picture  before  his  eyes,  and  each  ob- 
ject must  be  disposed  in  the  same  order 
as  if  actually  painted.  If  this  imaginary 
picture  be  faulty  in  the  composition,  con- 
fused, or  ill-grouped,  the  gesture  will  per- 
plex, rather  than  enlighten  ;  but,  if  well 
conceived,  and  well  disposed  in  its  parts, 
the  speaker  will  seem  to  give  it  the  inte- 
rest of  life  by  his  skilful  gesture  and  re- 
citation ;  and  the  auditor  wilj  almost 
imagine  that  he  actually  contemplates  all 
that  th"^  speaker  describes.  Impassioned 
compositions,  delivered  with  proper  feel- 
ing and  expression,  open,  in  like  manner, 
to  the  view  of  the  hearer,  the  internal 
■ogf  rations  of  the  speaker's  mind. 
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THE    ADJECTIVE. 

Of  the  Superlatives,  Absolute  and  Relative. 
— The  adjective  is  in  the  superlative  de- 
gree of  comparison,  when  it  expresses  the 
quality  of  the  noun  in  the  highest  degree, 
or  in  a  very  high  degree  ;  hence  there  are 
two  sorts  of  superlatives,  the  absolute  and 
the  relative. 

The  superlative  absolute  is  made  by 
putting  tres,  jort,  bien,  very,  before  the 
adjective  ;  it  is  called  absolute,  because 
it  expresses  no  relation  to  other  objects  ; 
as,  Rome  is  a  very  fine  city,  Rome  est  une 
tr^s  belle  ville. 

The  adverbs,  extremely,  extremement, 
infinitely,  infiniment,  are  also  the  sign  of 
the  superlative  absolute:  This  woman  is 
extremely  aimable,  Cette  femme  est  extre- 
mement aimable  ;  This  man  is  supremely 
happy.  Get  homme  est  infiniment  heu- 
reux. 

The  superlative  relative  is  formed  by 
placing  the  article  before  the  compara- 
tives, plus,  pis,  moins,  meilleur,  pire,  moindre  ; 
it  is  relative,  because  it  expresses  a  rela- 
tion to  other  objects  ;  the  article  must  be 
of  the  same  number  and  gender  as  the 
adjective.  Paris  is  the  finest  of  cities, 
Paris  est  la  plus  belle  des  villes  ;  You  are 
the  smaller  of  the  two,  Vous  etes  le  moins 
grand  des  deux ;  He  is  the  worst  of  the 
family,  II  est  le  pire  de  la  famille,  &c. 

When  several  adjectives  in  either  of 
the  superlatives  qualify  a  noun,  the  ad- 
verbs, plus,  moins,  fort,  extremement,  &c.^, 
must  be  repeated  before  every  one  of 
them,  as  well  as  the  article,  when  the  super- 
lative  is  relative. 

Remark. — When  the  adjective  used  in 
the  superlative  relative  is  placed  before 
the  noun,  the  article  the  is  used  but  once ; 
as  in,  Your  sister  is  the  most  handsome 
woman  I  have  ever  seen,  Votre  soeur  est  la 
plus  belle  femme  que  j'aie  jamais  vue. 

But  if  the  superlative  should  be  placed 
before  the  noun,  the  article  the  should  be 
used  twice  before  the  noun  and  in  the 
superlative  ;  as,  Your  sister  is  the  most 
accomplished  woman  I  know,  Votre  sceur 
est  la  femme  la  plus  accomplie  que  je 
connaisse. 

Of  the  Place  of  Adjectives. — There  is 
no  absolute  rule  in  reference  to  the  place 
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of  adjectives  ;  taste  aud  euphony  are  the 
only  guides  in  many  cases.  Usage,  how- 
ever, has  decided  that  some  of  them,  on 
account  of  their  origin  or  signification, 
should  always  follow  or  precede  the  nouns 
which  they  qualify  ;  whilst  others  acquire 
an  entirely  different  meaning  by  being 
placed  before  or  after  them.  We  will, 
therefore,  divide  the  adjectives  into  three 
classes : — 

(1.)  Those  which  always  follow  the 
noun. 

(2.)  Those  which  have  a  different  mean- 
ing by  being  placed  before  and  after  the 
noun. 

(3.)  Those  of  which  the  place  is  fixed 
by  taste  and  euphony. 

Of  Adjectives  which  are  invariably  placed 
after  the  Noun. — (1.)  Adjectives  derived 
from  past  participles  ;  as,  An  accomplished 
woman,  Une  femme  accomplie  ;  A  distin- 
guished man,  Un  homme  distingue. 

(2.)  Adjectives  expressing  form,  colour, 
taste,  flavour,  and  sound  ;  as,  A  round  table, 
Une  table  ronde ;  A  white  house,  Une 
maison  blanche;  Sweet  wine,  Du  vin  doux; 
An  odoriferous  flower,  Une  fleur  odori- 
ferante ;  A  sonorous  voice,  Une  voix  so- 
nore. 

(3.)  Adjectives  performing  the  part  of 
nouns  ;  as,  A  royal  palace,  (a  palace  of  a 
king),  Un  palais  royal;  The  paternal  ten- 
derness (of  a  father).  La  tendresse  pater- 
nelle ;  A  grammatical  principle  (of  a 
grammar),  Un  principe  grammatical. 

(4.)  Adjectives  expressing  the  point  of 
view  in  which  we  consider  things  or  per- 
sons ;  as,  A  necessary,  possible,  or  impos- 
sible thing,  Une  chose  necessaire,  possible, 
impossible;  An  absurd  idea,  Une  idee 
absurd^  ;  A  dangerous  man,  Un  homme 
dangereux  ;  A  mortal  disease,  Une  maladie 
mortelle. 

Mortel  is  sometimes  placed  before  the 
noun,  but  then  it  signifies  tedious,  weari- 
some;  as,  Three  wearisome  miles,  Trois 
mortels  milles. 

(5.)  Adjectives  which  express  the  state 
or  situation  of  persons  and  things,  and 
those  which  refer  to  habits  ;  as,  A  quiet  or 
peaceable  man,  Un  homme  tranquille, 
calme ;  An  idle  or  drunken  man,  Un 
homme  oisif  ivre ;  Thick  or  thin  cloth, 
Du  drap  epais,  ou  mince. 

(6.)  Adjectives  which  express  an  out- 
ward or  accidental   modification ;    as,   A 


blind  or  humpbacked  man,  Un  homme 
aDeugle  ou  bossu ;  A  knotty  stick,  Un  baton 
noueux. 

(7.)  Adjectives  merely  distinguishing 
objects  by  genus,  species,  or  sort;  as,  A 
reasonable  animal,  Un  animal  raisonnable  ; 
A  fruit-tree,  Un  arUre  fruitier ;  A  per- 
sonal pronoun,  Un  pronom  personnel. 

(8.)  Adjectives  designating  countries ; 
as.  The  French  army,  L'armee  Fran- 
qaise. 

Of  Adjectives  tvhich  sometimes  precede 
and  sometimes  follow  the  Noun  without 
changing  their  Signification. — (1.)  Adjec- 
tives derived  from  present  participles, 
generally  follow  the  noun,  but  a  great 
number  may  be  placed  before  it  ;  as,  A 
fascinating  woman,  Une  femme  seduisante  ; 
An  interesting  book,  Un  livre  attachant ; 
A  charming  music,  Une  charmante  mu- 
sique ;  A  charming  country-house,  Une 
charmante  maison  de  campagne. 

(2.)  Adjectives  which  by  their  meaning 
have  some  analogy  with  the  noun  which 
they  qualify,  are  placed  before  the  noun, 
and  after  it  if  that  analogy  does  not  exist ; 
as,  A  wise  magistrate,  Un  sage  magistrat ; 
A  wise  man,  Un  homme  sage. 

In  the  first  expression,  there  is  an  ana- 
logy between  wisdom  and  the  character  of 
the  following  noun,  for  a  magistrate  is 
supposed  to  be  wise — he  could  not  be  a 
magistrate  without  being  so ;  but  the 
word  man  does  not  necessarily  imply  the 
idea  of  wisdom,  for  there  are  many  more 
fools  than  wise  men  ;  hence  the  place  of 
the  adjective  in  either  case. 

For  the  same  reason  we  may  say.  Good 
wine,  De  bon  vin ;  Bad  bread,  De  mauvais 
pain  ;  A  large  tree,  Un  grand  arbre ;  A 
small  child,  Un  petit  enfant. 

Remark. — In  the  language  of  passion, 
piety,  and  admiration,  in  poetry  and  meta- 
phorical style,  many  of  the  adjectives 
which  we  have  classed  among  those  that 
should  be  placed  after  the  noun,  are  ele- 
gantly placed  before  it ;  as.  An  amiable 
object,  Un  aimable  objet ;  White  hands, 
De  blanches  mains ;  Tender  looks,  De 
tendres  regards ;  A  wicked  man,  Un 
mechant  homme ;  although  there  is  no 
necessary  analogy  between  an  object  and 
arrdableness,  between  looks  and  tenderness, 
and  man  and  wickedness,  &c. 

In  speaking  of  a  man,  if  we  say,  He  is 
extremely    miserable,     II    est    dans    une 
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mis^re  extreme,  we  merely  intimate  that 
his  misery  is  great,  without  inferring  any 
intention  on  our  part  to  interest  others 
in  that  distress,  which  would  be  the  case 
if  we  should  say,  II  est  dans  une  extreme 
mis^re. 

Numerical  adjectives  are  generally 
placed  before  the  noun ;  but  when  they 
are  used  to  designate  a  person  or  a  thing 
among  others  of  the  same  name,  by  the 
rank  which  they  occupy  among  them, 
they  are  placed  after  it  when  speaking  of 
persons,  and  indifferently,  before  or  after, 
when  speaking  of  things ;  as  in,  The  dis- 
obedience of  Adam  was  the  first  fault  of 
our  first  parents,  La  desobeissance  d' Adam 
fut  la  premiere  faute  de  nos  premiers 
parens  ;  Louis  the  Twelfth  and  Louis  the 
Eleventh  were  two  French  kings  of  a  very 
different  character,  Louis  Onze  et  Louis 
Douze  furent  deux  rois  de  France  d'un 
caractere  bien  different;  Volume  first, 
Yolxxme  premier,  ox  premier  volume  ;  Chap- 
ter tenth,  Chapitre  dix,  or  dixi^me  chap- 
itre. 

When  placed  before  the  noun,  ordinal 
adjectives  are  used ;  placed  after,  we  em- 
ploy the  cardinal,  except  for  the  numbers 
first  and  second. 

Of  Adjectives  which  change  entirely 
their  Signification  by  being  placed  before 
or  after  certain  Nouns. — We  shall  not  men- 
tion here  all  the  adjectives  which  belong 
to  this  class, — good  dictionaries  give  the 
necessary  information  on  the  subject ;  we 
will  only  mention  those  which,  exposing 
foreigners  to  disagreeable  blunders,  re- 
quire their  particular  attention  at  an 
early  period  of  their  instruction.  They 
are  the  following : 


Un  grande  homme, 
Un  homme  grande, 
Un  petit  homme, 
Un  homme  petit, 
Un  bon  homme, 
Un  homme  bon, 
Un  brave  homme, 
Un  homme  brave, 
Une  certaine  chose, 
Une  chose  certaine. 


A  great  man. 

A  tall  man. 

A  small  man. 

A  mean  man. 

A  simple-minded  man. 

A  good  man. 

An  honest  man. 

A  brave  man. 

A  certain  thing. 

A  positive  thing. 


D'une  commune  voix,     Unanimously. 

Une  voix  commune,        A  common  voice. 

La  dernifere  aunde  de  la 
g'lerre,  The  last  year  of  the  war. 

L'ann^e  dernifere,  Last  year. 

Une  sage  femme,  A  midwife. 

Une  femme  sage,  A  wise  woman, 

Un  galant  homme,  A  man  who  has  the  cha- 

racter and  manners  of 
a  gentleman. 


Un  homme  galant, 

Un  gentil-homme, 
Un  homme  gentil, 

De  nouveau  vin, 
Du  vin  nouveau, 
Un  pauvre  auteur, 
Un  auteur  pauvre, 
Un  honnete  homme, 
Un  homme  honnete, 
Un  malhonne  te  homme, 
Un  homme  malhonnete, 
Une     mdchante     Epi- 
gram me, 
Une    dpigramme     md- 
chante. 


A  man  who  is  gallant 

with  the  ladies. 
A  nobleman. 
A  man  who  is  pretty, 

gay,  lively,  &c. 
Some  other  kind  of  wine. 
Wine  newly  made. 
A  poor  writer. 
A  writer  who  is  not  rich. 
An  honest  man. 
A  polite  man. 
A  dishonest  man. 
A  man  of  ill  breeding, 

A  flat  epigram. 

A  wicked  epigram. 


Of  Adjectives  which  are  placed  after  the 
Noun  for  the  sake  of  Euphony. — Adjectives 
ending  in  ic,  igue,  el,  He,  ul,  ule,  and  esque, 
are  those  of  the  first  termination  always, 
and  the  others  most  generally,  placed 
after  the  noun  on  account  of  euphony  ; 
as  in,  A  public  man,  Un  homme  public  ; 
A  public  square,  Une  place  puhlique ;  A 
splendid  chateau,  Un  chateau  rn.agnifique  ; 
A  trifle,  Une  chose  futile  ;  A  credulous 
woman,  Une  femme  credule. 

Of  the  place  of  Two  or  more  Adjectives 
Qualifying  the  same  Noun.  —  (L)  When 
two  or  several  adjectives  qualify  a  noun, 
and  one  of  them  belongs  to  the  class  of 
those  which  should  always  follow  the 
noun,  they  are  all  placed  after  that  which 
they  qualify;  as  in.  She  is  a  beautiful, 
amiable,  and  accomplished  woman,  C'est 
une  femme  belle,  aimable,  et  accomplie. 

Accomplie,  being  derived  from  the  past 
participle  of  the  verb  to  accomplish,  be- 
longs to  one  of  the  classes  mentioned 
above.  An  illustrious  and  classical  author, 
Un  auteur  illustre  et  classique ;  because 
classique  bears  no  necessary  affinity  to, 
nor  is  it  necessarily  in  harmony  with,  the 
noun,  inasmuch  as  it  alludes  rather  to  a 
class  than  to  an  individual. 

(2.)  But  when  both  adjectives  could 
individually  be  placed  before  the  noun,  it 
becomes  a  matter  of  taste  and  euphony, 
whether  they  precede  or  follow  it;  as  in, 
A  brave  and  intrepid  soldier,  Un  brave  et 
intrepide  soldat,  or,  Un  soldat  brave  et 
infrepide;  A  large  and  fine  city,  Une 
grande  et  belle  ville,  or,  Une  ville  grande 
et  belle. 

There  is  a  natural  analogy  between  the 
idea  of  a  soldier  and  that  of  bravery  and 
intrepidity,  and  between  the  idea  of  a 
city  and  that  of  splendour  and  size. 
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(3.)  When  two  adjectives  are  used  to 
indicate  the  external  appearance  of  per- 
sons and  things,  and  one  of  them  may  on 
account  of  its  meaning,  be  placed  before 
the  noun,  that  noun  may  be  placed  be- 
tween the  two ;  as  in,  I  placed  my  goods 
in  a  large  open  basket,  Je  plajai  mes 
marchandises  dansun  grand  panier  ouvert ; 
He  is  a  tall,  thin  man,  C'est  un  grand 
homme  maigre. 

Remark. — It  should  be  observed,  that 
adjective  can  never,  as  in  English,  be 
placed  before  a  noun  without  being  united 
by  the  conjunction  and  or  neither,  or,  et 
or  ni,  ou ;  but  they  may  follow  it  when 
there  are  more  than  two,  and  the  conjunc- 
tion et  placed  before  the  last ;  as  in,  Your 
sister  is  a  pretty,  amiable,  rich,  generous, 
and  well-bred  woman,  Votre  sceur  est  une 
femme  jolie,  aimable,  riche,  genermse,  et 
Men  nee. 

Of  Adjectives  considered  in  reference  to 
their  relations  with  other  words. — The  rela- 
tions of  adjectives  with  other  words  are 
the  following:  1st.  Agreement  of  adjec- 
tives with  nouns ;  2nd.  Use  of  adjectives 
with  the  article ;  3rd.  Object  of  the  adjec- 
tive. 

Of  the  Agreement  of  Adjectives. — The 
adjective  makes  but  one  with  the  noun 
which  it  qualifies;  consequently,  it  must 
follow  the  inflection  of  the  noun  and 
agree  with  it  in  number  and  gender ;  as, 
Good  father,  Bon  pere  ;  Good  mother, 
Bonne  mere;  Exquisite  wine,  Excel- 
lents  vins;  Handsome  women,  Belles 
femmes. 

Of  Adjectives  qualifying  several  Nouns  of 
the  same  Gender,  and  united  by  the  Conjunc- 
tion "And,  Et." — Whenever  an  adjective  is 
preceded  or  followed  by  several  nouns  of 
the  same  gender,  and  united  Dy  the  coi»^ 
junction  and,  et,  it  takes  the  plural,  and  is 
of  the  same  gender  as  the  nouns ;  as  in. 
The  Arabs  have  their  face  and  body  burnt 
by  the  heat  of  the  sun,  Les  Arabes  ont  le 
visage  et  le  corps  brules  de  I'ardeur  du 
soleil. 

But  if  the  nouns  should  have  some 
similarity  in  their  signification,  as  they 
would  then  in  fact  represent  but  one  idea, 
the  adjective  should  be  used  in  the  singu- 
lar and  agree  with  the  last ;  as  in.  He 
received  us  with  an  insufferable  ostentation 
and  pride,  II  nous  reput  avec  un  faste  et 
un  orgueil  insupportable. 


Of  Adjectives  qualifying  several  Nouns  of 
a  different  gender. — Whenever  an  adjective 
is  used  to  qualify  several  nouns  of  a 
different  gender,  it  is  used  in  the  plural 
number  and  masculine  gender  ;  as  in,  The 
inhabitants  of  the  Strait  of  Davis  eat  their 
fish  and  meat  raw,  Les  habitans  du  detrait 
de  Davis  man  gent  leur  poisson  (m.)  et  leur 
viande  (f.)  crus. 

Euphony  sometimes  requires  that  the 
feminine  noun  should  be  expressed  first 
when  the  adjective  has  not  the  same  ter- 
mination in  either  gender ;  thus  we  must 
say,  The  actor  plays  with  perfect  dignity 
and  taste,  Get  acteur  joue  avec  une 
noblesse  et  un  gdut  parfaits,  rather  than, 
Get  acteur  joue  avec  un  goUt  et  une 
noblesse  parfaits;  because  in  this  last 
sentence  the  feminine  noun  noblesse  and 
the  adjective  parfaits,  plural  masculine, 
would  form  a  dissonance  disagreeable  to 
the  ear. 

Of  Adjectives  qualifying  several  Nouns  which 
are  united  by  the  Conjunction  "And,  Et.'* 
— When  two  or  several  nouns  are  synony- 
mous in  their  meaning,  and  one  only  is 
intended  to  be  qualified  by  the  adjective 
which  follows  them  both,  this  adjective 
agrees  with  the  last.  His  whole  life  has 
been  spent  in  continued  labour  and  occu- 
pation, Toute  sa  vie  n'a  ete  qu'un  travail 
et  une  occupation  continuelle. 

The  same  rule  is  applied  whenever  there 
is  a  gradation  in  the  meaning  of  the  several 
nouns  qualified  by  the  adjective  ;  as  m. 
The  knife,  the  headband,  the  fire,  all  is 
ready,  Le  fer,  le  bandeau,  la  flamme,  est 
toute  prete. 

Of  Adjectives  preceded  by  two  or  several 
Nouns,  and  relating  only  to  the  last. — When 
an  adjective  is  preceded  by  several  nouns, 
united  or  not  by  the  conjunction  and,  et, 
and  qualifies  only  the  last,  it  should 
agree  with  this  one  and  should  not  be 
used  in  the  plural  on  account  of  those 
which  precede  it ;  as  in,  A  smile  is  a  sign 
of  benevolence,  approbation,  and  internal 
satisfaction,  Le  sourire  est  une  marque  de 
bienveillance,  d'applaudissement  et  de  satis- 
faction interieure. 

Of  Adjectives  preceded  by  several  Nouns, 
separated  by  the  Conjunction  "  Or,  Ou." — 
When  an  adjective  is  preceded  by  two 
nouns  separated  by  the  conjunction  or,  ou, 
it  agrees  with  the  last  if  it  is  intended  to 
qualify  only  one  of  them  ;  as  in,  As  Rome 
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was  no  longer  free,  and  could  no  more  be 
such,  it  mattered  buc^little  who  would  be 
its  master,  whether  Pompeius  or  Caesar, 
Rome  n'etant  plus  libre  et  ne  pouvant 
plus  I'etre,  qu'importait  que  Pompee  ou 
que  Cesar  fut  maitre.  -  Maitre  is  in  the 
singular,  because  there  could  be  bul  one 
master  in  Rome. 

But  if  the  adjective  should  at  once 
qualify  the  two  nouns,  the  agreement 
should  take  place  with  both :  as  in,  Who 
is  the  fath^-  who  would  not  mourn  over 
his  son  and  daughter  being  lost  for  the 
world,  Quel  est  le  bon  p&re  de  famille  qui 
Jie  gemisse  de  voir  son  Jils  ou  &a.fille  perdus 
pourJa"*societe. 

Perdus  is  in  the  plural,  because  the 
mind  refers  to  both  as  being  lost. 

Of  Adjectives  qualifying  sometimes  '  the 
first,  sometimes  the  second  Noun,  when  it  is 
preceded  hy  several  Nouns  separated  by  the 
Preposition  "  Of,  De.'' — When  an  adjective 
is  preceded  by  two  nouns  separated  by  of, 
de,  it  agrees  with  the  first  or  the  last, 
according  to  the  sense  of  the  sentence;  as 
in,  White  silk  stockings,  Des  has  de  sole 
blancs  ;  A  skein  of  white  silk,  Un  echeveau 
de  soie  blanche.  In  the  first  sentence, 
the  mind  does  not  think  of  the  material 
which,  being  white,  renders  the  stockings 
of  that  colour,  but  of  the  stockings  them-  i 
selves,  which  strike  the  eye  as  being 
white. 

In  the  second  example,  it  is  the  material 
which  occupies  the  mind,  the  skein  being 
only  the  shape  in  which  it  is  presented  to 
the  eye. 

Of  Adjectives  preceded  hy  several  Nouns 
separated  by  the   Conjunctions  "  Ainsi  Que, 
Aussi  Bien  Que,''  as  well  as,  "  Comme,"  as 
''Avec,    With,"    Sfc. — When   an    adjective 
is  used  with  several  nouns  separated  by 
the  above  conjunctions  or  any  other  having 
the  same  signification,  it  agrees  only  with 
the     first   of    those    nouns    if    the    sen- 
tence  expresses  a  comparison,    and  with 
all,    if    the    sentence    implies    the    idea 
of  addition   or   simultaneousness ;    as  in, 
Truth  as  well   as   light  is  unalterable.  La 
verite  comme  la  lumidre  est  inalterable  (com- 
parison) ;    In   Egypt,  Asia,  and    Greece, 
Bacchus   as   well    as    Hercules   was  wor-  \ 
shipped   as  a  demi-god,   Dans   I'Egypte,  { 
dans  I'Asie  et  dans  la  Grece,  Bacchus  ainsi  i 
qu'Hercule   etaient   reconnus    pour    demi-  { 
Dieux  (addition.)  j 


Of  Exceptio7is  to  the  rules  relating  to  the 
agreement  of  the  Adjective.— -Of  the  Adjec- 
tive/' Feu,"  /aie.— The  adjective /ew,  late, 
is.  invariable  when  placed  before  the 
article  or  adjective  possessive  pronoun, 
but  it  varies  if  placed  after  them  ;  as  in' 
The  late  Queen,  Feu  la  reine  or  la  feue 
reine  ;  My  late  mother,  Feu  ma  m^re  or 
ma  feue  mere. 

Of  the   Adjective   "  Nu,"   Naked.~The 
adjective   nu,    naked,     remains    invariable 
when   it  precedes  a   noun,   but  it  ao-rees 
with  that  noun  when  it  follows  it ;  as  in, 
He  goes  barefooted,  II  va  nu  pieds  or  les 
pieds  Hus.     But  when  the  adjective  *nu  is 
preceded   by   the   article   the  used  in  the 
feminine,  it  agrees  with  the  noun   which 
it  qualifies,  although  it  is  placed  before  it ; 
as  in,  My  father  has  kept  for  himself  the' 
title  to  his  lands  and  given  the  revenue  to 
his  children,   Mon  pire  s'est  conserve  la 
nue  propriete  de  ses  terres  et  en  a  aban- 
donne  I'usufruit  a  ses  enfants. 
I       Of  the  Adjective  "  Demi,"  Half— When- 
ever  the  adjective  demi  is  placed  before  a 
noun,  it  forms  with  that  noun  a  compound 
expression   in   which  the   two   words  are 
joined  by  a  hyphen,  and  remains  invari- 
able ;  but  when  placed  after  the  noun,  it 
agrees  with  that  noun  in  gender  but  not 
in   number,    for    two    halves   make    one 
whole;  three  halves  make  one  whole  and  a 
half,  &c. ;  thus  we  say :  One  hour  and  a 
half,   Une  hetire  et  demie ;  Half  an  hour, 
Une  demi-heure. 

But  if  the  word  demi  should  be  used  as 
a  noun  in  a  sentence  like  the  following,  it 
should  be  used  in  the  plural :  This  clock 
strikes  the  hours  but  not  the  half-hours, 
Cette  horloge  sonne  les  heures,  mais  elle 
ne  Sonne  pas  les  demies. 

Demi,  although  an  adjective,  is  some- 
times  used  as  an  adverb,  and  then  it  never 
varies  ;  as  in,  Half-fool,  half-dead,  half- 
rotten,  &c.,  Demi-fou,  demi-mort,  demi- 
pourri,  S^c. 

Of  the  Adjectives  Excepti,  ''Excepted," 
Passe,  "Past,"  Suppose,  ''Supposed,"  Vu 
"Considering,"  YCompris,  "  Here  Included," 

Franc  de  Port,  "Free  of  Postage,"  ^c. 

When  the  above  expressions,  or  any  of  the 
same  nature,  are  placed  before  a  noun,  they 
act  as  prepositions,  and  remain  invariable  ; 
but  they  do  vary  when  they  follow  it;  as 
in,  All  is  well  made  in  this  house  except 
the    doors.   Tout  est  bien  fait  dans  cette 
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maison  excepte  les  partes;  You  will  find 
here  included  a  copy  of  my  last  letter, 
Vous  trouverez  cUinclus  une  copie  de  ma 
derniere  lettre ;  I  recommend  you  the  five 
letters  here  included,  Je  vous  recommande 
les  cinq  lettres  ci-incluses ;  You  wrill  receive 
this  letter  free  of  postage,  Vous  recevrez 
cette  lettre  franche  de  port ;  Vous  recevrez 
franc  de  port  la  lettre  ci-jointe. 

Of  Adjectives  performing  the  parts  of 
Adverbs  or  Nouns. — When  an  adjective  is 
used  to  modify  the  signification  of  a  verb, 
it  acts  tlie  part  of  an  adverb  and  does  not 
vary  ;  as  in,  This  woman  sings  out  of  tune, 
Cette  femme  chantefaux ;  This  rose  smells 
good,  Cette  rose  sent  bon. 

If  an  adjective,  used  as  such,  acts  the 
part  of  a  noun,  it  never  varies  ;  as.  The 
moulting  of  the  agate  canary-birds  lasts 
longer  than  that  of  others.  La  mue  des 
serins  agate  (de  couleur  agate)  est  plus 
longue  que  celle  des  autres. 

When  there  are  in  a  sentence  two 
adjectives,  the  first  of  which  is  modified 
by  the  second,  these  two  adjectives  remain 
invariable  ;  as.  These  tissues  are  of  a  dark 
blue,  Ces  etoffes  sont  (d'un)  bleu-fonci ; 
His  hair  is  of  a  light  chesnut  colour,  II  a 
les  clieveux  (d'un)  chdtain-clair. 

But  if  the  two  adjectives,  placed  one 
after  another,  are  both  used  to  qualify  the 
same  noun,  they  must  then  agree  with 
that  noun  ;  as.  The  hair  of  that  child  was 
chestnut,  brown,  and  fine,  Les  cheveux  de 
cet  enfant  etaient  chdtains,  bruns  etfins. 

Of  the  Compound  Adjectives  "  New-born, 
Dead-drunk,"  Sfc. — When  in  a  compound 
adjective,  the  first  is  used  adverbially,  it 
remains  invariable,  and  the  second  only 
changes ;  as  in,  New-born  animals  want 
their  mother  only  for  a  few  months,  Les 
animaux  nouveau-nes  n'ont  besoin,  de  leurs 
meres  que  pendant  quelques  mois. 

Nouveau  is  used  here  instead  of  the 
adverb  nouvellement,  newly. 

It  should  be  observed  that  nouveau  can- 
not be  used  adverbially  before  an  adjective 
relating  to  a  feminine  noun ;  thus,  we 
cannot  say,  Une  fille  nouveau-nee,  but  Une 
file  nouvellement  nei,  for  A  new-born  girl. 

But  if  the  first  adjective  is  not  used 
adverbially,  and  serves  as  well  as  the 
second  to  qualify  the  noun  already  ex- 
pressed, they  both  vary  ;  as  in.  Have  you 
seen  the  newly-married  couple  ?  Avez- 
vous  vu  les  nouveaux-maries  ? 


Of  the  Gender  of  Adjectives  used  with  the 
word  "  Air,  Appearance.'' — As  it  is  some- 
times difficult  to  ascertain  the  gender  of 
the  adjective  which  is  used  to  qualify  the 
word  air,  we  will  try  to  give  some  explana- 
tion on  the  subject. 

Grammarians  differ  on  this  difficulty  ; 
we  will  therefore  state  here  what  we  think 
to  be  consecrated  by  usage  and  the  autho- 
rity of  good  writers. 

Avoir  fair,  to  have  the  appearance,  to 
appear,  may  be  used  in  speaking  of 
animated  beings  or  things. 

(L)  When  this  expression  is  applied  to 
animated  beings,  the  adjective  which  is 
preceded  by  the  word  air  expresses  either 
a  moral  faculty,  a  quality,  a  metaphysical 
distinction,  or  else  it  designates  a  form,  a 
manner  of  laeing  merely  physical. 

In  the  first  instance,  as  the  adjective 
may  always  reasonably  qualify  the  word 
air,  it  should  agree  with  the  noun  ;  so  we 
say,  She  looks  frivolous  and  absent,  Elle  a 
Vair  leger  et  distrait ;  They  look  haughty, 
but  at  the  same  time  they  are  familiar, 
Elles  ont  Vair  hautain,  mais  I'accueil 
famiiier  ;  Do  not  have  yourself  painted  in 
a  riding-dress ;  you  look  too  gentle  for 
it,  Ne  vous  faites  pas  peindre  en  Amazone ; 
vous  avex  Vair  trop  doux ;  Parisian  women 
do  not  appear  awkward  and  embarrassed 
in  their  manners,  Les  Parisiennes  n'ont 
pas  Vair  gauche  et  embarrasse. 

In  the  second  instance,  as  a  physical 
quality  cannot  be  applied  to  the  word  air, 
the  adjective  which  follows  that  noun 
should  agree  with  the  animated  being 
spoken  of;  as  in,  This  lady  seems  to  be 
well  made,  Cette  dame  a  I'air  bien  faite  : 
She  looks  pleased  with  what  has  just  been 
said  to  her ;  Elle  a  I'air  contente  de  ce 
qu'on  vient  de  lui  dire. 

(2.)  When  avoir  Vair  Is  applied  to 
things,  there  is  no  difficulty ;  for  the 
adjective  cannot  qualify  the  noun  air,  as 
inanimate  beings  can  only  have  physical 
qualifications ;  then  we  should  say.  This 
house  looks  as  if  it  were  strongly  built, 
Cette  maison  a  I'air  solidement  bdtie ;  This 
soup  appears  to  be  very  good,  Cette  soupe 
a  I'air  tr^s  bonne. 

In  this  latter  case,  the  sentences  are 
elliptical ;  the  verb  to  be  is  understood. 
Some  grammarians  pretend  that  the 
ellipsis  is  not  allowed  in  such  cases  ;  but 
usage  has  consecrated  it,  as  well  as  many 
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of  our  best  writers ;  and  the  sentence, 
Cette  soupe  a  fair  bonne,  is  more  generally 
used  and  more  elegant  than  Cette  soupe  a 
Vair  d'etre  bonne. 

Of  the  agreement  of  Adjectives  used  in  the 
Superlative  Degree. — An  adjective,  when 
used  in  the  superlative  degree,  has  lost 
nothing  of  its  nature  of  a  qualificative, 
since  it  expresses  still  a  quality  in  a  very 
or  in  the  highest  degree  ;  it  therefore  fol- 
lows the  general  rule  ;  but  it  is  sometimes 
the  case  that  a  superlative  refers  to  a  noun 
which  is  not  expressed  ;  the  sentence  is 
then  elliptical,  and  the  mind  supplying 
the  noun  understood,  the  adjective  agrees 
with  it ;  as  in,  Winter  is  the  dullest  of 
seasons,  L'hiver  est  (la  saison)  la  plus  triste 
des  saisons. 

Remark. — Adjectives  in  the  comparative 
or  superlative  degree  in  French,  are  most 
generally  placed  after  the  noun. 

Of  Adjectives  as  qualifying  Nouns  of  Per- 
sons or  Things  only. — There  are  adjectives 
which  can  only  qualify  nouns  of  persons  ; 
such  as,  econome,  saving  ;  inconsolable,  in- 
consolable ;  patriote,  patriotic  ;  despote, 
despotic,  &c.  ;  and  others  which  can 
only  be  applied  to  things ;  as,  despotique, 
despotic  ;  ^conomique,  economical ;  pardon- 
able, excusable  ;  patriotique,  patriotic,  &c. 
Adjectives  which  are  derived  from  the 
verbs,  such  as,  pardonnable,  inconsolable, 
which  come  from  pardonner,  consoler,  are 
applied  to  persons  or  things,  inasmuch  as 
these  verbs  have  for  their  direct  object  a 
noun  of  person  or  thing ;  therefore,  as  we 
do  not  say  in  French,  Pardonner  une  per- 
sonne,  we  cannot  use  the  expression,  Une 
personne  pardonnable  ;  but  as  we  say,  Par- 
donner une  chose,  we  can  say,  Une  chose 
pardonnable.  For  the  same  reason,  we 
cannot  apply  the  adjective  inconsolable  to 
things,  for  persons  and  not  things  are  to 
be  consoled. 

But  although  this  rule  is  applicable  in 
most  cases,  there  are  a  few  exceptions 
which  usage  renders  legitimate  as  the 
following :  Un  roi  ob^i,  a  king  who  is 
obeyed  ;  Une  chose  convenue,  a  thing  agreed 
upon  :  Un  etat  desesper^,  a  hopeless  situa- 
tion ;  although  we  cannot  say,  Obeir  un 
roi,  but  a  un  roi ;  Convenir  une  chose,  but 
d^une  chose  ;  Desesperer  une  chose,  but  d'ujie 
chose.  There  are  other  exceptions  which 
the  pupil  will  easily  ascertain  as  he  ad- 
vances in  a  knowledge  of  French. 


BOTANICAL  GEOGRAPHY. 

When  treating  of  the  geographical  dis- 
tribution of  vegetables,  we  have  to  mark 
the  general  arrangements  indicated,  and 
the  agencies  that  have  evidently  operated 
in  promoting  the  diffusion  of  floral  tribes. 
Vegetation  occurs  over  the  whole  globe, 
therefore,  under  the  most  opposite  con- 
ditions. Plants  flourish  in  the  bosom  of 
the  ocean  as  well  as  on  land,  under  the 
extremes  of  cold  and  heat  in  polar  and 
equatorial  regions,  on  the  hardest  rocks 
and  the  soft  alluvium  of  the  plains,  amidst 
the  perpetual  snow  of  lofty  mountains,  and 
in  springs  at  the  temperature  of  boiling 
water,  in  situations  never  penetrated  by 
the  solar  rays,  as  the  dark  vaults  of  caverns, 
and  the  walls  of  mines,  as  well  as  freely 
exposed  to  the  influences  of  light  and  air. 
But  these  diverse  circumstances  have  dif- 
ferent species  and  genera.  There  is  only- 
one  state  which  seems  fatal  to  the  exist- 
ence of  vegetable  life— the  entire  absence 
of  humidity. 

By  species  we  understand  so  many  in- 
dividuals as  intimately  resemble  each  other 
in  appearance  and  properties,  and  agree  in 
all  their  permanent  characters,  which  are 
founded  in  the  immutable  laws  of  creation. 
An  established  species  may  frequently 
exhibit  new  varieties,  depending  upon 
local  and  accidental  causes,  but  these  are 
imperfectly,  or  for  a  limited  time,  if  at  all, 
perpetuated. 

A  genus  comprises  one  or  more  species 
similar  to  each  other,  but  essentially  differ- 
ing in  formation,  nature,  and  in  many 
adventitious  qualities  from  other  plants. 
A  tribe,  family,  group,  or  order,  comprises 
several  genera. 

The  known  number  of  species  in  the 
vegetable  kingdom  has  been  gradually 
enlarged  by  the  progress  of  maritime  and 
inland  discovery  ;  but  owing  to  great  dis- 
tricts of  the  globe  not  having  yet  been 
explored  by  the  botanist,  the  interior  of 
Africa  and  Australia,  with  sections  of 
America,  Asia,  and  Oceanica,  it  is  impos- 
sible to  state  the  exact  amount.  The 
successive  augmentation  of  the  catalogue 
appears  from  the  numbers  below : 

Species. 

Theophrastus  ....       500 

Pliny 1000 
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Species. 
Greek,   Roman,   and  Arabian 

botanists      ....    1,400 

Bauhin 6,000 

Linnaeus  ....    8,800 

Persoon 27,000 

Humboldt  and  Brown      .         .  38,000 
De  Candolle   ....  56,000 

Lindley 86.000 

Hinds 89,000 

Vegetable  forms  are  divided  into  three 
great  classes  which  differ  materially  in 
their  structure : — L  Cryptogamous  plants 
— those  which  have  no  flowers  properly  so 
called,  mosses,  lichens,  fungi,  and  ferns ; 
as  distinguished  from  those  which  are 
phjEnogamous,  or  flower  bearing,  to  which 
the  two  following  classes  belong.  2.  En- 
dogenous plants,  which  have  stems  increas- 
ing from  within,  also  called  Monocotyle- 
dons, from  having  only  one  seed-lobe,  as 
the  numerous  grasses,  lilies,  and  the  palm 
family.  3.  Exogenous  plants,  which  have 
stems  growing  by  additions  from  without, 
also  called  Dicotyledons,  from  the  seed 
consisting  of  two  lobes,  the  most  perfect, 
beautiful,  and  numerous  class,  embracing 
the  forest  trees,  most  flowering  shrubs  and 
herbs. 

The  exogens  furnish  examples  of  gigan- 
tic size,  and  great  longevity.  In  South 
America,  on  the  banks  of  the  Atabapo, 
Humboldt  measured  a  Bomhax  caiha  more 
than  120  feet  high,  and  15  in  diameter  ; 
and  near  Cumana,  he  found  the  Zamang 
del  Guayra,  a  species  of  mimosa,  the  pen- 
dant branches  of  the  hemispherical  head 
having  a  circumference  of  upwards  of  600 
feet.  The  Adansonia,  or  baobab  of  Sene- 
gal, though  attaining  no  great  height, 
rarely  more  than  50  feet,  has  a  trunk  with  a 
diameter  sometimes  amounting  to  34  feet ; 
while  the  Pinus Lambertiana,  growing  singly 
on  the  plains  west  of  the  Rocky  Mountains, 
has  been  found  250  feet  high,  60  feet  in  cir- 
cumference at  the  base,  4|  feet  in  girth  at 
the  height  of  190  feet,  yielding  cones  11 
inches  round  and  16  long.  The  Ficus 
Indicus,  or  banian  tree,  sending  out  shoots 
from  its  horizontal  branches,  which  reach- 
ing the  ground  take  root,  and  form  new 
stems,  till  a  single  tree  multiplies  almost 
to  a  forest,  has  been  observed  covering  an 
area  of  1700  square  yards. 

From  the  number  of  concentric   zca!"?, 


observed  in  a  transverse  section  of  the 
stems,  De  Candolle  advances  proof  of  the 
following  ages  : 

Elm 335  years. 

Cypress     ....     about  350     „ 
Cheirostemon    .     .   ■^'•'%'  400     „ 

Ivy '.f*\    450     „ 

Larch 576     „ 

Orange 630     „ 

Olive 700     „ 

Oriental  Plane,  720  years  and  upwards. 

Cedar  of  Lebanon,  about  800 

Oak      .     .     .  810  ;  1080 ;  1500 

Lime    .    .     .  1076;  1147 

Yew      .     .     .  1214;  1458;  2588;  2880 

Taxodium     .  4000  to  6000 

Boabab     .     .  5150 

Admitting,  with  Professor  Henslow, 
that  De  Candolle  overrated  the  ages  of 
these  trees  one-third,  they  are  examples  of 
extraordinary  longevity.  Yew  trees  up- 
wards of  700  years  old  remain  at  Foun- 
tains Abbey,  Yorkshire,  as  there  is  historic 
evidence  of  their  existence  in  the  year 
1133.  But  a  yew  in  the  churchyard  of 
Darley-in-the-Dale,  Derbyshire,  is  con- 
sidered by  Mr.  Bowman  as  2000  years  old. 

The  cryptogamous  plants  afford  the 
most  numerous  examples  of  wide  diff'usion. 
A  lichen  indigenous  in  Cornwall,  siicta 
aurata,  is  also  a  native  of  the  West  India 
Islands,  Brazil,  St,  Helena,  and  the  Cape 
of  Good  Hope ;  while  38  lichens  and  28 
mosses  are  common  to  Great  Britain  and 
Australia,  though  the  general  vegetation  of 
the  two  districts  is  remarkably  discordant. 
Some  species  of  endogenous  plants  are  also 
widely  distributed,  the  Phleum  alpinum  of 
Switzerland  occurring  without  the  slightest 
difference  at  the  Strait  of  Magellan,  and 
the  quaking  grasses  of  Europe  in  the 
interior  of  Southern  Africa.  But  only  in 
very  few  instances  are  the  same  species  of 
exogenous  plants  met  with  in  regions  far 
apart  from  each  other;  and  generally 
speaking,  in  passing  from  one  country  to 
another,  we  encounter  a  new  flora ;  for  if 
the  same  genera  occur,  the  species  are  not 
identical,  while  in  districts  widely  sepa- 
rated the  genera  are  different. 

The  cryptogamic  plants,  mosses,  lichens, 
ferns,  and  fungi,  are  to  the  whole  mass  of 
phsenogamic  vegetation,  in  the  following 
proportions  in  different  districts :  Equa- 
torial latitudes,  0°  to  10° ;  on  the  plains,^ 
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on  the  mountains,  ^ ;  mean  latitudes,  45° 
to  52°,  I ;  high  latitudes,  67°  to  70°,  pro- 
portion about  equal.  Thus  the  propor- 
tion of  flowerless  vegetation  to  the  flower- 
ing increases  from  the  equator  to  the 
poles.  But  the  family  of  ferns,  filices, 
viewed  singly,  forms  an  exception  to  this 
law,  decreasing  as  we  depart  from  equi- 
noctial countries,  being  -^  in  equatorial 
and  7^  in  mean  latitudes,  and  not  found 
at  all  in  the  high  latitudes  of  the  new 
world. 

In  equinoctial  and  tropical  countries, 
where  a  sufficient  supply  of  moisture  com- 
bines with  the  influence  of  light  and  heat, 
vegetation  appears  in  all  its  magnitude 
and  glory.  Its  lower  orders,  mosses,  fxingi, 
and  confervae,  are  very  rare.  The  ferns 
are  aborescent.  Reeds  ascend  to  the 
height  of  a  hundred  feet,  and  rigid  grasses 
rise  to  forty.  The  forests  are  composed  of 
majestic  leafy  evergreen  trees  bearing 
brilliant  blossoms,  their  colours  finely 
contrasting,  scarcely  any  two  standing 
together  being  of  the  same  species.  Enor- 
mous creepers  climb  their  trunks ;  para- 
sitical orchids  hang  in  festoons  from 
branch  to  branch,  and  augment  the  floral 
decoration  with  scarlet,  purple,  blue,  rose, 
and  golden  dyes.  Of  plants  used  by  man 
for  food,  or  as  luxuries,  or  for  medicinal 
purposes,  occurring  in  this  region,  rice, 
bananas,  dates,  cocoa,  cacao,  bread-fruit, 
coffee,  tea,  sugar,  vanilla,  Peruvian  bark, 
pepper,  cinnamon,  cloves,  and  nutmegs, 
are  either  characteristic  of  it  as  princi- 
pally cultivated  within  its  limits,  or  en- 
tirely confined  to  them. 

1.  Rice  {Oryza-sativa),  the  chief  food 
of,  perhaps,  a  third  of  the  human  race,  is 
cultivated  beyond  the  tropics,  but  princi- 
pally within  them,  only  where  there  is  a 
plentiful  supply  of  water.  It  has  never 
been  found  wild ;  its  native  country  is 
unknown  ;  but  probably  southern  Asia. 

2.  Bananas,  or  plantains  {Musa  sapien^ 
turn  et  paradisiaca),  are  cultivated  in  inter- 
tropical Asia,  Africa,  and  America.  The 
latter  species  occurs  in  Syria.  The  banana 
is  not  known  in  an  uncultivated  state.  Its 
produce  is  enormous,  estimated  to  be  on 
the  same  space  of  ground  to  that  of  wheat, 
as  133  to  1,  and  to  that  of  potatoes  as  44 
to  1. 

3.  Dates  (Phoenix  dactylifera),  and 
cocoa     {Cocos    nucifera),    belong     to    the 


family  Palma.  The  palms,  remarkably 
for  their  elegant  forms  and  importance  to 
man,  contribute  more  than  any  other  trees 
to  impress  upon  the  vegetation  of  tropical 
and  equinoctial  countries  its  peculiar 
physiognormy.  The  date  palm  is  a  native 
of  northern  Africa,  and  is  so  abundant 
between  the  Barbary  states  and  the  Sahara, 
that  the  district  has  been  named  Biledul- 
gerid,  the  land  of  dates.  As  the  desert  is 
approached,  the  only  objects  that  break 
the  monotony  of  tlie  landscape  are  the 
date  palm,  and  the  tent  of  the  Arab.  It 
accompanies  the  margin  of  the  mighty 
desert  in  all  its  sinuosities  from  the  shores 
of  the  Atlantic  to  the  confines  of  Persia, 
and  is  the  only  vegetable  affording  sub- 
sistence to  man  that  can  grow  in  such  an 
arid  situation.  The  annual  produce  of  an 
individual  is  from  150  to  2601bs.  weight 
of  fruit.  The  cocoa  palm  furnishes  annu- 
ally about  a  hundred  cocoa-nuts.  It  is 
spread  throughout  the  torrid  zone;  but 
occurs  most  abundantly  in  the  islands 
of  the  Indian  archipelago.  The  family  of 
palms  is  supposed  to  contain  a  thousand 
species,  some  of  large  size,  forming  ex- 
tensive forests. 

4.  Cacao  (Theobrama  cacao),  from  the 
seeds  of  which  chocolate  is  prepared,  grows 
wild  in  central  America,  and  is  also  ex- 
tensively cultivated  in  Mexico,  Guatimala, 
and  on  the  coast  of  Cumana. 

5.  Bread-fruit  tree  {Jrtocarpus  incisa), 
a  native  of  the  South  Sea  Islands  and 
Indian  archipelago,  grows  also  in  South- 
ern Asia,  and  has  been  introduced  into 
the  tropical  parts  of  America ;  but  the 
fruit  is  not  equal  to  the  banana  as  an 
article  of  human  food. 

6.  Coffee  (Coffea  Arahica.)  The  bush 
has  probably  for  its  native  region  the 
Ethiopian  Highlands,  from  whence  it  was 
taken  in  the  fifteenth  century  to  the  High- 
lands of  Yemen,  the  southern  part  of  the 
Arabian  peninsula.  It  has  been  intro- 
duced, and  is  now  extensively  cultivated 
in  British  India,  Ceylon,  Java,  the  Mauri- 
tius, Brazil,  and  the  West  Indies,  but  the 
quality  is  inferior,  which  makes  the  cli- 
mate of  the  Mocha  coffee  district  of 
importance,  as  peculiarly  favourable  to 
the  plant.  It  grows  there  on  hills  de- 
scribed by  Niebuhr  as  being  soaked  with 
rain  every  day  from  the  beginning  of  June 
to  the  end  of  September,  which  is  care- 
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fully  collected  for  the  purpose  of  irriga- 
tion during  the  dry  season.  Forsklial 
gives  the  following  temperatures  in  the 
district : 

Beit  el  Fnkih   ....  March  16,  -a.m.76°  1p.m.950  IOp.m.SIO 
„  ...rf        ,.    18,        „   "7       „     95         „     81 

Hodeida «         „     18,        „    7i        „     SiJ        „     78 

Bullosa,  a  village 
in  the  hills „    '20,        „  69i      „     SoJ        „     73 

Coffee  was  first  introduced  into  Venice 
in  1615  ;  into  England  in  1652  ;  and  into 
France  in  1658. 

7.  Tea,  {Thea  Chinensis.)  The  plant  is 
indigenous  in  China,  Japan,  and  Upper 
Assam.  In  the  latter  country,  it  has 
recently  been  found  in  a  wild  state,  and  is 
in  process  there  of  extensive  cultivation. 
As  the  plant  is  hardy,  its  culture  has  very 
lately  been  attempted  in  the  south  of 
France,  and  apparently  with  complete 
success.  A  similar  experiment  on  the 
burning  plains  of  Algeria  completely 
failed,  all  the  plants  being  killed  by  the 
heat,  notwithstanding  every  precaution. 
Tea  was  first  introduced  into  Europe  by 
the  Dutch  in  1666.  The  leaves  of  the 
coffee-plant  have  long  been  used  as  a 
substitute  for  tea  by  the  lower  classes  in 
Java  and  Sumatra  ;  and  recently,  Professor 
Blume,  of  Leyden,  exhibited  samples  of 
tea  prepared  from  coffee-leaves,  agreeing 
entirely  in  appearance,  odour,  and  taste, 
with  the  genuine  Chinese  production. 

8.  Sugar-cane  i^Saccharum  officinarum), 
a  species  of  Graminece,  occurs  to  some 
extent  without  the  tropics,  having  been 
cultivated  centuries  ago  in  Europe^  as  at 
TDresent  scantily  in  the  south  of  Spain. 
But  it  properly  belongs  to  the  tor- 
rid zone,  and  has  for  its  principal  dis- 
tricts, the  Southern  United  States,  the 
West  Indies,  Venezuela,  Brazil,  the 
Mauritius,  British  India,  China,  the 
Sunda  and  Philippine  Islands.  The  plant 
was  found  wild  in  several  parts  of  America 
on  the  discovery  of  that  continent,  and 
joccurs  in  a  wild  state  on  many  of  the 
islands  of  the  Pacific. 

9.  Vanilla  {Vanilla  aromatica),  the  fruit 
of  which  forms  the  well-known  aromatic, 
grows  wild  principally  in  Mexico. 

10.  Peruvian  bark  (Cinchona  qfficinalis), 
a  forest  tree,  of  which  there  are  several 
species,  furnishing  the  valuable  medicine 
so  called.  It  is  exclusively  confined  to 
South  America,  and  grows  chiefly  on  the 
Andes  of  Loxa  and  Venezuela. 


caryophyllus),     an 
the   dried    flower- 


11.  Pepper  (Piper  nigrum),  belongs 
exclusively  to  the  Malabar  coast,  where  it 
has  been  found  wild,  Sumatra,  which  pro- 
duces the  greatest  quantity,  Borneo,  the 
Malay  peninsula,  and  Siam.  Other  species 
of  Piperaceee  occur  in  tropical  America. 

12.  Cinnamon  (Lavjrus  Cinnamomum),  a 
small  tree  yielding  the  aromatic  bark, 
is  found  native  only  in  the  island  of 
Ceylon ;  but  another  species  occurs  in 
Cochin  China. 

13.  Clove  (Myrtus 
evergreen  small  tree, 
buds  of  which  form  the  celebrated  aromatic, 
grows  naturally  in  the  Moluccas,  whence 
it  has  been  conveyed  to  other  tropical 
districts.  The  island  of  Amboyna,  one  of 
that  group,  is  the  principal  seat  of  its 
cultivation.  The  lowest  temperature  there 
is  72°  ;  the  mean  temperature  of  the  year 
82°. 

14.  Nutmeg  (Myrstica  moschata),  grows 
naturally  in  several  islands  of  the  eastern 
archipelago,  but  is  principally  cultivated 
in  the  Banda  Isles. 

Tropical  families  and  forms  successively 
vanisli  with  an  increase  of  distance  from 
the  equator,  and  new  phases  of  vegetation 
mark  the  transition  from  hot  to  temperate 
climates.  Vividly  green  meadows,  abound- 
ing with  tender  herbs,  replace  the  tall  rigid 
grasses  which  form  the  impenetrable 
jungle  ;  and  instead  of  forests  composed 
of  towering  evergreen  trees,  woods  of  the 
deciduous  class  appear,  which  cast  their 
leaves  in  winter,  and  hybernate  in  the 
colder  season,  the  oak,  ash,  elm,  maplc; 
beech,  lime,  alder,  birch,  and  sycamore. 
The  cultivation  of  the  vine  becomes 
characteristic,  with  the  perfection  of  the 
cereal  grasses,  and  a  larger  proportion  of 
herbaceous  annuals  and  cryptogamic  plants. 

The  vine  (Fitis  vinifera)  is  less  im- 
patient of  a  cold  winter  than  a  cool  sum- 
mer. Hence  its  northern  limit,  which 
coincides  with  lat.  47°  30'  on  the  west 
coast  of  France,  rises  in  the  interior, 
where,  though  the  winters  are  colder,  the 
summers  are  warmer,  to  lat.  49°,  cuts  the 
Rhine  at  Coblentz  in  lat.  50°  20',  and 
ascends  to  52°  31'  in  Germany. 

Receding  further  from  the  equator, 
mao-nificent  forests  of  the  fir  and  pine 
trife  prevail,  as  in  the  central  parts  of 
Russia,  on  the  southern  shores  of  the 
Baltic,  in  Scandinavia,  and  North  Ame- 
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rica.  But  some  of  th^e  cereals  are  no 
longer  cultivatable,  and  several  timber- 
trees  common  to  the  temperate  zone  do 
not  reach  its  northern  limits.  Gradually- 
all  ligneous  vegetation  disappears  entirely 
as  higher  latitudes  are  approached,  the 
woods  having  first  dwindled  to  mere 
dwarfs  in  struggling  with  the  elements, 
hostile  to  that  state  which  nature  destined 
them  to  assume.  The  limit  of  the  forests 
is  a  sinuous  line  running  ialong  the 
extreme  north  of  the  old  world ;  and 
extending  from  Hudson's  Bay,  lat.  60°,  to 
the  Mackenzie  River,  lat.  68°,  and  thence 
to  Behring's  Strait.  The  dwarf  birch 
{Betula  nana),  a  mere  bush,  is  the  last  tree 
found  on  drawing  near  the  eternal  snow  of 
the  pole.  At  the  island  of  Hammerfest, 
lat.  70°  40',  near  the  North  Cape,  it  rises 
to  about  the  height  of  a  man,  in  sheltered 
hollows  between  the  mountains,  its  lower 
tranches  trailing  on  the  ground,  affording 
a  shelter  to  the  ptarmigan.  In  the  polar 
zone,  some  low  flowering  annuals,  saxi- 
frages, ranunculi,  gentians,  chickweeds, 
and  others,  flourish  during  the  brief  ardent 
summer  ;  a  few  perennials  also  accommo- 
date themselves  to  the  rigorous  climate 
by  spreading  laterally,  never  rising  higher 
than  four  or  five  inches  from  the  ground  ; 
till  finally  no  development  of  vegetable 
life  is  met  with,  but  lichens,  and  the 
microscopic  forms  that  colour  the  snow. 

In  Europe,  wheat  ceases  with  a  line 
connecting  Inverness  in  Scotland,  lat  58°, 
Drontheim  in  Norway,  lat.  64°,  3nd  Peters- 
burg in  Russia,  lat.  60°  15'.  Oats  reach 
a  somewhat  higher  latitude.  Farley  and 
lye  ascend  to  lat.  70°,  but  -equire  a 
favourable  aspect  and  season  t^  ^^roduce  a 
crop. 

The  northern  limit  of  the  growth  of  oak, 
lat.  61°,  falls  short  of  that  of  wheal  The 
oak  makes  a  singular  leap  at  the  confines 
of  Europe  and  Asia,  disappearing  towards 
the  Ural  mountains.  This  is  the  case  also 
with  the  wild-nut  and  apple.  The  oak 
and  the  wild-nut,  however,  re-appear  sud- 
denly in  Eastern  Asia,  on  the  banks  of 
the  Argoun  and  the  Amour  ;  and  the  apple 
occurs  anew  in  the  Aleutian  Isles. 

The  following  are  the  northern  limits  of 
several  trees  in  Scandinavia : 

Lat. 
Beech,  Fagus  silvaiica     ....     60°    0' 
Hard  Oak,  Qutrcus  robur    ...     61     0 


Lat. 

Common  Elm,  Ulmus  campestris  .  61     0 

Common  Lime,  Tilla  communis    .  61     0 

Common  Ash,  Fraxinus  excelsior  .  62     0 

Fruit  trees 63     0 

Hazel,  Corylus  avellana   ....  64     0 

Spruce  Fir,  Abies  excelsa     .     .     .  67  40 

Service  Tree,  Sorbus  aucuparia.     .  70     0 

Scotch  Fir,  Pinus  sUoestris  ...  70     0 

White  Birch,  Betula  alba     .     .     .  70  40 

Dwarf  Birch,  iBe^w/a  wawa    ...  71     0 

Thus  distinct  vegetable  regions  are 
observed  on  passing  from  south  to  north 
through  different  climatic  zones,  defined 
as  to  their  limits  by  the  isothermal  curves, 
and  not  by  the  parallels  of  latitude. 
Similar  changes  of  vegetation  mark  a 
perpendicular  transit  through  varying 
climates.  A  succession  of  plants  appear 
on  the  tropical  mountains  which  rise 
above  the  snow  line,  corresponding  to 
those  which  are  encountered  in  mean  and 
high  latitudes.  The  higher  we  ascend, 
the  more  does  the  number  of  the  phaeno- 
gamic  class  diminish  in  proportion  to  the 
cryptogamic,  till  only  members  of  the 
latter  family  are  found,  whose  further 
progress  upward  is  arrested  by  the  ever- 
lasting snow.  The  last  lichen  met  with 
by  S  a  assure  on  Mont  Blanc,  Silene  acaulis, 
was  also  observed  by  M.  Brevais  in  the 
neighbourhood  of  Bosekop,  lat.  69°  58', 
where  it  was  vegetating  on  the  sea-shore, 
shaded  by  the  last  pines  of  Europe. 

Isolated  movmtains  display  to  the  best 
advantage  the  effect  of  climatic  change  on 
vegetation. 

I.  Etna  is  divided  into  three  great 
regions  :  La  Regione  Culta,  or  fertile 
region  ;  La  Regione  Sylvosa,  or  woody 
region  ;  La  Regione  Deserta,  the  bare  or 
desert  region.  But  each  of  these  is  sus- 
ceptible of  sub-divisions,  defined  by  the 
presence  of  certain  families  of  plants, 
forming  seven  botanical  zones, 

1.  The  sub-tropical  zone,  which  does 
not  rise  more  than  100  feet  above  the 
Vvel  of  the  sea,  is  characterised  by  the 
palm,  banana,  Indian  fig,  sugar-cane, 
varieties  of  mimosa  and  acacia,  which 
with  us  are  only  found  in  conservatories. 

2.  The  hilly  zone  rises  about  2,000  feet, 
characterised  by  the  orange,  lemon,  shad- 
dock, maize,  cotton,  and  grape  plants. 

*.  The   woodv    zone    lies  between   the 
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height  of  2,000  and  4,000  feet,  where  the 
cork-tree  flourishes,  several  kinds  of  oak, 
the  maple,  and  enormous  chesnuts. 

4.  The  zone  between  the  height  of  4,000 
and  6,000  feet  is  distinguished  by  the 
beech,  Scotch  fir,  birch,  and,  among  small 
plants,  by  clover,  sandwort,  chickweed, 
dock,  and  plantain. 

5.  The  sub- alpine  zone,  between  the 
elevation  of  6,000  and  7,500  feet,  pro- 
duces the  barberry,  soap-wort,  toad-flax, 
and  juniper. 

6.  The  zone  between  7,500  and  9,000 
feet,  has  almost  all  the  plants  of  the  pre- 
ceding, with  the  fleshy  and  jagged  ground- 
sel. 

7.  The  narrow  zone  between  9,000  and 
9,200  feet,  only  produces  a  few  lichens, 
beyond  which  there  is  complete  sterility. 

II.  The  Peak  of  Teneriffe  exhibits  five 
botanical  districts,  thus  distinguished  by 
Von  Buch  : 

1.  The  region  of  Africa  forms,  0 — 1,248 
feet,  comprising  palms,  bananas,  the 
sugar-cane,  various  species  of  arborescent 
Euphorbice,  Mesemhryanthema,  the  Dracaena, 
and  other  plants,  whose  naked  and  tortuous 
trunks,  succulent  leaves,  and  bluish-green 
tints,  are  distinctive  of  the  vegetation  of 
Africa. 

2.  Region  of  Vines  and  Cereals,  1,248 — 
2,748  feet,  comprising  also  the  olive,  and 
the  fruit-trees  of  Europe. 

3.  Region  of  Laurels,  2,748  —  4,350 
feet,  including  lauri  of  four  species,  the 
wild  olive,  an  oak,  the  iron-tree,  the 
arbutus,  and  other  evergreens.  The  ivy 
of  the  Canaries  and  various  twining  shrubs 
cover  the  trunks  of  the  trees,  and  nume- 
rous species  of  fern  occur,  with  beautiful 
flowering  plants. 

4.  Region  of  the  Pines,  4,350—6,270, 
characterised  by  a  vast  forest  of  trees  re- 
sembling the  Scotch  fir,  intermixed  with 
juniper. 

5.  Region  of  the  Retama,  6,270—11,061 
feet,  a  species  of  broom,  which  forms  oases 
in  the  midst  of  a  desert  of  ashes,  orna- 
mented with  fragrant  flowers,  and  furnish- 
ing food  to  the  goats  which  run  wild  on 
the  Peak.  A  few  gramineous  and  crypto- 
gamic  plants  are  observed  higlier,  but 
the  summit  is  entirely  destitute  of  vegeta- 
tion. 

{7o  he  continued.) 


ANIMALS  OF  CHINA. 

The  denseness  of  the  population  has 
long  since  entirely  driven  out  all  wild 
quadrupeds  ;  and  there  are  also  few 
domestic  ones,  such  as  are  found  ia 
European  countries.  Beasts  of  burden 
are  in  a  great  degree  superseded  by  the 
means  of  transport  afforded  by  the  nume- 
rous rivers  and  canals,  and  by  the  coolies 
or  porters,  a  class  of  athletic  men,  who 
take  the  place  of  animals  in  carrying 
burdens  and  in  dragging  boats.  Animals 
are  excluded,  to  leave  more  food  for  men. 
There  are  no  meadows  for  feeding  cattle  ; 
but  the  entire  soil  is  used  in  raising  food 
for  the  inhabitants.  Wild  cats  are  some- 
times caught,  and  are  considered  a  great 
dainty.  Monkeys  are  found  in  the  south- 
ern provinces.  What  few  horses  and  asses 
are  found  in  China  are  small,  and  very 
inferior  in  every  respect.  The  buffalo  is 
sometimes  used  in  ploughing.  Dromeda- 
ries are  used  between  Peking  and  Tartary. 
There  are  also  hogS)  goats,  and  sheep. 
There  is  but  one  variety  of  dogs  in  the 
country,  an  animal  about  one  foot  high 
and  two  long,  resembling  a  srrall  spaniel. 
Rats  are  very  abundant,  and  furnish  the 
common  people  with  meat.  They  are  very 
large,  and  destructive  to  crops. 

Of  the  birds  in  China,  there  are  the 
eagle,  the  falcon,  the  magpie,  crows,  spar- 
rows, cormorants,  curlews,  quails,  larks, 
pheasants,  pigeons,  the  rice-bird,  and 
many  species  of  aquatic  birds.  Cormo- 
rants are  used  by  the  Chinese  for  catching 
fish.  The  falcon  is  imperial  property,  and 
the  magpie  is  sacred  to  the  reigning 
family. 

Fish  form  a  very  important  part  of  the 
food  of  the  Chinese,  and  great  cax*e  is 
taken  in  raising  them  in  artificial  fish- 
ponds. The  gold  and  silver  fislies  are 
kept  in  glass  globes  as  ornaments. 
Among  the  fish  eaten  are  the  cod,  stur- 
geon, mullet,  carp,  perch,  sea-bream,  &c. ; 
crab- fish  and  oysters  are  common  on  the 
coast. 

The  larger  species  of  reptiles  are  un- 
known in  China.  Frogs,  lizards,  and 
fresh-water  tortoises  are  common.  Venom- 
ous serpents  are  very  rare.  The  insects  of 
China  are  numerous.  The  silkworm  is  the 
most  important,  affording  employment  and 
riches  to  thousands  of  the  inhabitants. 
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THE  CRxVIG  TELESCOPE 

ON    WANDSWORTH    COMMON. 

A  stupendous  telescope  has  been  con- 
structed on  Wandsworth  Common,  under 
the  general  superintendence  of  Mr.  Gravatt, 
for  the  Rev.  Mr.  Craig,  Vicar  of  Leam- 
ington. It  consists  of  a  brick  tower,  64 
feet  in  height,  and  15  feet  in  diameter, 
with  a  long  tube  slung  at  its  side.  The 
length  ojf  this  tube,  which  is  shaped  some- 
what like  a  cigar,  is  76  feet ;  but  with  an 
eye-piece  at  the  narrow  end,  and  a  dew- 
cap  at  the  other,  the  total  length  in  mse 


will  be  85  feet.  The  design  of  the  dew- 
cap  is  to  prevent  obscuration  by  the  con- 
densation of  moisture  which  takes  place- 
during  the  night,  when  the  instrument  is 
most  in  use.  Its  exterior  is  of  bright 
metal,  the  interior  is  painted  black.  The 
focal  distance  varies  from  76  to  85  feet. 
The  tube  at  its  greatest  circumference 
measures  13  feet,  and  this  part  is  about  24 
feet  from  the  object-glass.  The  determi- 
nation of  this  point  was  the  result  of  re- 
peated experiments,  and  minute  and  care- 
ful calculations.  It  was  essential  to  the 
object  in  view,  that  there  should  not  be 
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;he  slightest  vibration  in  the  instrument. 
Mr.  Gravatt,  reasoning  from  analogy, 
ipplied  the  principle  of  harmonic  pro- 
gression to  the  perfecting  of  an  instru- 
nent  for  extending  the  range  of  vision, 
md  thus  aiding  astronomic  research.  By 
lis  improvements,  it  is  stated,  the  vibra- 
ion  at  one  end  of  the  tube  is  neutralized 
)y  that  at  the  other,  and  the  utmost  steadi- 
less  and  precision  are  attained.  The 
ron-work  of  the  tube  was  manufactured  by 
Messrs.  Rennie,  under  the  direction  of 
VIr.  Gravatt.  The  object-glass  and  all 
he  optical  works,  were  executed  by  Mr. 
Thomas  Slater.  Two  glasses  are  used : 
ne  of  flint,  the  other  of  plate  glass.  The 
)]ate-glass  lens  has  a  positive  focal  length 
)f  30  feet  1^  inches ;  its  refractive  index 
1"5103.  The  flint-glass  lens  has  a. 
legative  focal  length  of  49  feet  10^ 
nches  ;  and  the  refractive  index  of  this 
flass  is  ]*6308.  These  two  lenses,  placed 
n  contact,  are  used  in  combination,  and 
;onstitute  the  achromatic  object-glass, 
he  focal  length  of  which  is  76  feet,  to 
parallel  rays — that  is,  to  all  celestial  ob- 
iects,  and  it  would  be  85  feet  focal  length 
3nly  to  objects  at  about  700  feet  distance 
from  the  object-glass.  The  tube  rests 
upon  a  light  wooden  framework,  with  iron 
wheels  attached,  and  is  fitted  to  a  circular 
ron  railway,  at  a  distance  of  52  feet  from 
the  centre  of  the  tower.  The  chain  by 
which  it  is  lowered  is  capable  of  sustain- 
ing a  weight  of  13  tons,  though  the  weight 
of  the  tube  is  only  3.  Notwithstanding 
the  immense  size  of  the  instrument,  the 
machinery  is  such  that  it  can  move  either 
in  azimuth,  or  up  to  an  altitude  of  80°, 
with  as  m\ich  ease  and  rapidity  as  an  ordi- 
nary telescope,  and,  from  the  nature  of 
the  mechanical  arrangements,  with  far 
greater  certainty  as  to  results.  The  slight- 
est force  applied  to  the  wheel  on  the  iron 
rail  causes  the  instrument  to  move  hori- 
zontally round  the  central  tower,  while  a 
wheel  at  the  right  hand  of  the  observer 
enables  him  to  elevate  or  depress  the  ob- 
ject-glass with  the  greatest  precision  and 
i'acility.  The  largest  eyepiece  made  for 
this  instrument  subtends  to  an  angle  of 
30  minutes,  its  magnifying  power  is  125, 
and  the  diameter  of  the  lenses  8  inches, 
which  is  about  the  size  of  the  image  of 
the  full  moon.  The  next  size  eyepiece  is 
4  inches  diameter,  subtends  to  an  angle  of 


15  minutes,  and  magnifies  250.  The 
range  of  eyepieces  then  vary  from  angles 
of  9  minutes  to  50  seconds,  and  the  mag- 
nifying powers  from  500  to  3000.  A 
popular  notion  of  the  extraordinary  mag- 
nifying power  of  this  instrument  is  con- 
veyed by  the  statement,  that  by  it  a  quar- 
ter inch  letter  can  be  read  at  the  distance 
of  half-a-mile. 


THE  MONTHS— JUNE. 

"June,"  observes  Dr.  Aiken,  in  his 
delightful  little  work,  "  The  Calendar  of 
Nature,"  "is  really  in  this  climate  what 
the  poets  represent  May  to  be — the  most 
lovely  month  in  the  year.  Summer  is 
commenced,  and  warm  weather  thoroughly 
established ;  yet  the  heats  rarely  rise  to 
excess,  or  interrupt  the  enjoyment  of 
those  pleasures  which  the  scenes  of  Nature 
now  afford.  The  trees  are  in  their  fullest 
dress,  and  a  profusion  of  the  gayest  flowers 
is  everywhere  scattered  around,  which  put 
on  all  their  beauty  just  before  they  are 
cut  down  by  the  scythe,  or  withered  by 
heat." 

Many  years  ago  we  made  several  botani- 
cal excursions,  during  the  flowery  month 
of  June,  in  the  neighbourhood  of  London, 
and  since  then  have  examined  the  floral 
beauties  of  various  parts  of  our  own 
country,  and  the  shores  of  other  lands. 
At  present  we  are  quietly  enjoying  the 
beauties  of  the  West  of  England,  seated 
in  our  old  arm-chair,  and  gazing,  from  the 
latticed  window  of  our  peaceful  abode, 
upon  the  fair  landscape  before  us.  'Tis 
beautiful,  indeed,  and  a  rich  treat  after 
the  noise,  the  smoke,  and  confusion  of 
London. 

"Away  it  sweeps 
A  wide,  a  smiling  prospect,  gay  with  flowers, 
And  waving  grass,  and  trees  of  amplest  growth, 
And  sparkling  rills,  and  rivers  winding  slow 
Through  all  the  smooth  immense.     Upon  the 

eye 
Arise  the  village  and  the  village  spire. 
The  clustering  hamlet,  and  the  peaceful  cot 
Clasp'd  by  the  woodbine.*" 

Let  us  hasten  into  the  shady  lanes  of 
blooming  }ia.wthovn  {Crafagus  oxyacantha), 
the  emblem  of  hope,  and  which  is  so  late 
this  year  in  putting  forth  its  flowers.  I 
will  repay  us  for  the  trouble  of  dressing, 
to  look  upon  its  pretty  blossoms  tinged 

*  Lonicera  Feridymenum  et  Caprifolium. 
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■with  pink,  and  laden  with,  rich  perfume, 
for,  as  Shakspere  remarks, 

"Gives  not  the  hawthom-bush  a  sweeter  shade. 
To  shepherds,  looking  on  their  silly  sheep. 
Than  doth  a  rich  embroidered  canopy 
To  kings,  that  fear  their  subjects'  treachery? 
O  !  yes,  it  doth ;  a  thousand-fold  it  doth. 

Let  us  seat  ourselves  beneath  you 

"Monarch  oak,  the  sturdy  growth  of  ages ;" 

and  listen  to  the  incessant  hum  of  the  busy 
bee,  drinking  sweets  from  the  various 
flowers  around,  while  we  ourselves  collect 
instruction  from  the  same  source. 

Yonder  rock  is  a  favourite  spot  of  mine, 
when  the  duties  of  the  day  have  termi- 
nated ;  seated  there,  upon  its  time-worn 
surface,  I  enjoy  the  prospect ;  for  while 
the  silvery  stream  bubbles  at  my  feet, 

"And  the  lime,  at  dewy  eve 
Diffusing  odours," 

waves  its  branches  on  high,  the  glow- 
worm's {Lampyris  noctiluca)  light  steals 
through  the  grass  and  illumes  the  seques- 
tered nook,  when  the  purple  twilight  has 
crept  upon  us  almost  imperceptibly.  It 
is  a  sweet  spot  to  sit  and  nmse  at  sum- 
mer's noon,  when  the  sun's  bright  beams 
stream  through  the  quivering  leaves,  and 
fall  on  the  mazy  streamlet  at  my  feet, 
where  the  finny  throng  sport  the  day 
throughout, 

"  And  each  inconstant  breeze  that  blows 
:      Steals  essence  from  the  musky  rose."* 

Here  is  a  well-stocked  bed  of  summer 
flowers  for  us  to  study.  Observe  how 
nicely  they  are  arranged,  how  neatly  they 
are  tied  up,  trimmed,  and  trained.  There 
is  a  beautiful  group  of  petunias,  the  white 
flowers  contrasting  with  the  blue  ones. 
The  white  variety  {Petunia  nyctaginiflora) 
comes  from  Brazil,  and  although  now  very 
common  in  our  gardens,  is  nevertheless  a 
favourite  on  account  of  its  fragrance. 
The  common  blue  kind  (P.  violaccea)  was 
originally  brought  from  Buenos  Ayres, 
about  the  year  1830,  and  since  then  we 
have  had  petunias  varying  in  colour  and 
size,  the  result  of  careful  cultivation. 
Our  attention  is  called  towards  that  group 
of  flowers  with  pea- shaped  blossoms,  and 
digitate  leaves ;  they  are  lupines,  so  called 
from  lupus,  a  wolf,  because  they  are  sup- 

Rosa  moschata. 


posed  to  destroy  the  fertility  of  the  soil- 
You  see  that  some  of  them  have  white 
flowers  (Lupiiius  alius) ;  they  are  natives  of 
the  Levant,  and  are  cultivated  in  the  south 
of  Europe,  and  some  parts  of  Italy,  on 
poor,  dry  ground,  which  is  too  bad  for 
other  plants  ;  they  are  ploughed  in  to  im- 
prove the  land.  There  are  some  of  the 
Egyptian  white  lupines  (Z.  termis')  among^ 
the  group  ;  and  the  variable  kind  (L.  varius) 
which  will  flower  next  month  ;  then  you 
see  the  hairy  lupine  {L.  hirsutus) ;  th& 
yellow  lupine  (L.  luteus)  ;  the  silky  lupine 
(L.  sericeus)  ;  the  silvery  lupine  (Z.  ar^en- 
teus)  ;  the  shrub  lupine  {L.  arhustus),  and 
the  tomentose  lupine  {L.  tomentosus)  from 
Peru.  Mingling  with  the  other  flowers  you 
may  observe 

"  The  London  tufts  of  many  a  mottled  hue  ;* 
The  pale  pink  pea,t  and  monkshood  J  darkly 

blue; 
The  white  and  purple  gillyflowers,  §  that  stay 
Lingering  in  blossom  summer  half  away  ; 
The  single  blood  walls,  1|  of  a  luscious  smell. 
Old  fashioned  flowers  which  housewives  love 

so  well ; 
The  columbines,  IT  stone  blue,  or  deep  night 

brown, 
Their  honey-comb  like  blossoms  hanging  down  ; 
'  Each  cottage  garden's  fond  adopted  child, 
l^  Though  heaths  still  claim  them,  where  they 
yet  grow  wild ; 
With  majoram  knots,**  sweet  briar, ft  and 
..'         ribbon  grass,  %% 
^And  lavender,  §§  the  choice  of  every  lass." 

Do  not  the  various  kinds  of  nasturtium, 
or  Indian  cress,  look  pretty  as  they  climb 
over  the  trellis-work  of  yonder  cottage 
door?  There  is  the  common  kind  {Tro- 
pcsolum  majus),  so  familiar  to  us  all,  the 
leaves  of  which  improve  a  salad,  while  the 
young  seeds  are  often  pickled  as  a  substi- 
tute for  capers.  The  dark  red-brown 
variety  (T.  major  atrosangu'menm)  forms 
a  strong  and  pleasing  contrast  to  the 
former  species,  and  the  fairy-like  canary 
bird  creeping  nastixrtiurn  {T.  peregrinum) 
with  its  golden-coloured  flowers. 

The  beautiful  blossoms  of  the  passion 
flower  (Passiflora  coerulea)  are  enticing  us 
to  notice  them,  as  they  peep  from  their 
dark  green  digitate  leaves  which  shadow 
the  window  of  the  rustic  cot.     In  former 

*  Saxifraga  umbrosa.     +  Lathyrus  odoratus. 
X  Aconitum  nax)dhis.    %  Mathiolaincana. 
"^7  II  Cheiranthus  cheiri.     IT  AqvAlegia  wlgaris. 

**  Rosa  ruhiginofa.     tt  Plantago  lanceolata. 
.  Jt  Origanum  majorana.     §§  Laxaindula  spica. 
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times  the  monks  regarded  the  various  parts 
as  symbolical  of  the  crucifixion  of  our 
Lord  ;  thus,  the  five  anthers  represented 
the  five  wounds  on  the  body  of  our 
Saviour  ;  the  triple  style,  the  three  nails 
by  which  he  was  nailed  to  the  cross  ;  the 
central  column,  tlie  pillar  to  which  he 
was  bound ;  while  the  rays  of  the  flower 
were  considered  to  be  either  the  crown  of 
thorns  or  the  glory  surrounding  our 
Saviour's  head.  How  beautifully  the 
large  and  peculiar  flowers  of  the  passion- 
flower contrast  with  the  elegant  drooping 
blossoms  of  the  scarlet  fuchsia  {Fuchsia 
eoccinea)  at  its  root ;  the  splendid  fuchsia 
{F.  fulgens);  the  globe  fuchsia  {F.  glo- 
hosa) ;  and  the  slender  fuchsia  {F.  gra- 
cilis). 

No  doubt  you  notice 

"  The   jasmine,*    throwing  wide   her   elegant 

sweets, 
The  deep  dark  green  of  whose  unvarnished 

.eaf 
Makes  more  conspicuous,  and  illumines  more 
The  bright  profusion  of  her  scatter'd  stars ;  " 

t  is  symbolical  of  amiability,  and  is  much 
prized  for  its  fragrance. 

Look  at  yon  rose  bed,  with  its  many 
beautiful  specimens,  among  which  is  the 
damask-rose  {Rosa  Damascena),  a  native 
of  Damascus  ;  the  French  rose  (72.  Gal- 
lica) ;  the  cabbage  or  Provence  rose  {R. 
centifoUa) ;  and  the  dark  Bourbon  rose 
{R.  Bourbeniana),  forming  a  strong  con- 
trast to  the  delicate  pale  petals  of  the 
China  or  monthly  rose(/J.  Indica),  and  the 
Provence  rose  {R.  Provencialis). 

In  this  bed  and  the  adjoining  border, 
you  observe  we  have  a  great  variety  of 
garden  flowers  and  shrubs.  In  the  shady 
part  you  may  see  the  common  foxglove 
{Digitalis  purpurea);  the  iron  foxglove 
(D.  ferruguila) ;  the  yellow  foxglove  {D. 
ambigua),  which  comes  from  Switzerland, 
and  the  Madeira  variety  (Z).  sceptrum), 
which  towers  above  them  all  with  its  large 
yellow  bells.  Near  to  us,  we  see  the  Greek 
valerian  {Pohmonium  coeruleum) ;  the  gar- 
den poppy  {Papaver  somniferum) ;  yellow 
poppy  (P.  nudicaule);  the  scarlet  poppy 
(P.  Orientate) ;  and  the  yellow  Mexican 
poppy  {Argemone  Mexicana). 

In  the  hedges  the  place  of  the  hawthorn 
is  supplied  by  the  flowers  of  the  hip,  or 

*  Tlie  yellow  (Ja^niav/in  humilej  ;    the  white 
/.  officinale). 


dog-rose,  the  different  hues  of  which,  from 
a  deep  crimson  to  a  light  blush,  and  even 
pure  white,  form  a  very  elegant  variety  of 
colour ;  and  of  some  the  smell  is  peculiarly 
fragrant.  Some  time  after,  the  woodbine 
and  honeysuckle  begin  to  blow  ;  and 
these,  united  with  the  rose,  give  our 
hedges  their  highest  beauty  and  fragrance. 

The  several  kinds  of  corn  come  into  ear 
and  flower  this  month  ;  as  do  likev  ise  the 
numerous  species  of  grass.  In  Europe 
the  principal  kinds  of  corn  are  wheat,  rye, 
barley,  and  oats  ;  in  Asia  rice  ;  in  Africa 
maize,  or  Indian  corn. 

The  latter  part  of  June  is  the  beginning 
of  hay-harvest  for  the  southern  and  middle 
parts  of  the  kingdom.  This  is  one  of  the 
most  busy  and  agreeable  of  rural  occupa- 
tions. 
"Now  swarms  the  vill;  ,  ;  o'er  the  jovial  mead.  " 

Both  sexes  and  alT-^ges  are  engaged  in 
it. 

The  fragrance  o(  the  new-mown  hay, 
the  gaiety  of  all  surrounding  objects,  and 
the  genial  warmth  of  the  weather,  conspire 
to  render  this  a  season  of  pleasure  and 
delight. 

"  E'en  stooping  age  is  here ;  and  infant  hands 
Trail  the  long  rake,  or,  with  the  fragrant  load 
O'ercharg'd,  amid  the  kind  oppression  roll ; 

While,  heard  from  dale  to  dale. 

Waking  the  br.  ize,  resounds  the  blended  voice 
Of  happy  labov..-,  love,  and  social  glee." 

In  this  :  aonth  appear  the  grasshopper, 
green  beetle,  angler's  May-fly,  the  formid- 
able gad-fly  &c.  The  angler's  May-fly 
is  most  shcrt-lived;  emerging  from  the 
water  in  its  aurelia  state  at  six  in  the 
evening,  and  dying  at  eleven  :  they  appear 
about  the  4th  of  this  month,  and  con- 
tinue a  fortnight. 

Now  gooseberries,  currants,  and  straw- 
berries, begin  to  ripen.  Birds  cease  their 
notes,  except  the  stone-curlew,  yellow- 
hammer,  gold-finch,  and  golden-crested 
wren,  now  and  then  chirping.  The 
cuckoo  also  ceases.  It  is  amusing  now, 
an  hour  before  sun-set,  to  see  the  barn 
owl  in  search  /  field  mice,  and  bringing 
one  to  its  nest'^about  every  five  minutes  ; 
and  the  fern  owl,  feeding  on  the  fern 
chaffer,  another  interesting  nocturnal  bird. 

On  the  21st  of  this  month  is  the  sum- 
mer solstice,   or  longest  day;   when   the 
splendid  sun 
"Shoots  full  perfection  thro'  the  swelling  year." 
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A  comparison  between  the  quadrupeds 
of  the  Oid  and  New  Worlds  is  in  every 
point  strikingly  in  favour  of  the  former. 
Not  only  has  the  western  continent  no 
animals  of  such  giant  bulk  as  those  oi 
the  eastern,  but  no  examples  of  such  high 
organisation,  such  power  and  courage,  as 
the  African  lion  and  the  Asiatic  tiger 
display.  BufFon's  remark  must  indeed  be 
considerably  modified,  respecting  the 
cowardice  of  the  American  feline  race ; 
for  the  jaguar  of  the  woods  about  the 
Amazon,  when  attacked  by  man,  will  not 
hesitate  to  accept  his  challenge,  will  even 
become  the  assailant,  nor  shrink  from  an 
encounter  against  the  greatest  odds.  The 
following  passages  from  the  writings  of 
Humboldt  show  that  this  Transatlantic  ani- 
mal is  not  to  be  despised  : — "  The  night 
was  gloomy ;  the  Devil's  Wall  and  its 
denticulated  rocks  appeared  from  time  to 
time  at  a  distance,  illuminated  by  the 
burning  of  the  savannahs,  or  wrapped  in 
ruddy  smoke.  At  the  spot  where  the 
bushes  were  the  thickest,  our  horses  were 
frightened  by  the  yell  of  an  animal  that 
seemed  to  follow  us  closely.  It  was  a 
large  jaguar,  that  had  roamed  for  three 
years  among  these  mountains.  He  had 
constantly  escaped  the  pursuit  of  the  bold- 
est hunters,  and  had  carried  off  horses 
and  mules  from  the  midst  of  enclosures  ; 
but,  having  no  want  of  food,  had  not  yet 
attacked  men.  The  negro  who  conducted 
us  uttered  wild  cries.  He  thought  he 
should  frighten  the  jaguar ;  but  these 
means  were  of  course  without  effect.  The 
jaguar,  like  the  wolf  of  Europe,  follows 
travellers  even  when  he  will  not  attack 
them ;  the  wolf  in  the  open  fields  and  in 
unsheltered  places,  the  jaguar  skirting  the 
road,  and  appearing  only  at  intervals  be- 
tween the  bushes."  The  same  illustrious 
observer  also  remarks, — "  Near  the  Joval, 
nature  assumes  an  awful  and  savage  as- 
pect. We  there  saw  the  largest  jaguar 
we  had  ever  met  with.  The  natives  them- 
selves were  astonished  at  its  prodigious 
length,  which  surpassed  that  of  all  the 
tigers  of  India  I  had  seen  in  the  collec- 
tions of  Europe."  Still,  these  were  extra- 
ordinary specimens  of  the  race,  and  leave 
the  fact  undoubted,  that  the  most  formid- 
able of  the  western  Fera  has  no  preten- 


sions to  an  equality  with  his  congener, 
the  tyrant  of  the  jungles  of  Bengal. 

In  vain  also  we  look  among  the  tribes 
of  America  for  a  rival  in  outward  appear- 
ance to  the  giraflfe,  so  remarkable  for  its 
height,  its  swan-like  neck,  gentle  habits, 
and  soft  expressive  eye  ;  while  of  the 
animals  most  serviceable  to  mankind — the 
horse,  the  ox,  the  ass,  the  goat,  and  the 
hog, — not  a  living  example  of  either  was 
known  there  before  its  occupancy  by  the 
Europeans.  But  however  inferior  the 
animal  races  of  the  New  may  be  as  com- 
pared to  those  of  the  Old  World,  the 
balance  between  the  two  appears  to  have 
been  pretty  equal  in  remote  ages :  geo- 
logical discovery  has  disproved  the  asser- 
tion of  Buffbn,  that  the  creative  force  in 
America  in  relation  to  quadrupeds  never 
possessed  great  vigour,  and  has  established 
the  fact,  that  it  is  only  the  more  recent 
specimens  of  its  energy  that  are  upon  ar. 
inferior  scale.  The  relics  of  the  unwieldy 
megatherium,  of  the  gigantic  sloth,  and 
armadillo-like  animals,  discovered  in  great 
abundance  imbedded  in  its  soil,  prove  that 
at  a  former  period  it  swarmed  with  mon- 
sters of  equal  bulk  with  those  that  now 
roam  in  the  midst  of  Africa  and  Asia. 
The  estuary  deposit  that  forms  the  plains 
westward  of  Buenos  Ayres,  and  covers  the 
gigantic  rocks  of  the  Banda  Oriental, 
appears  to  be  the  grave  of  extinct  gigantic 
quadrupeds. 

There  are  various  animals  which  are 
very  widely  dispersed,  enduring  the  ex- 
tremes of  tropical  heat  and  of  polar  cold, 
which  are  either  in  a  wild  condition  or  in 
a  state  of  domestication.  Wild  races, 
considered  to  be  varieties  of  the  domestic 
dog,  occur  in  India,  Sumatra,  Australia, 
Beloochistan,  Natolia,  Nubia,  various 
parts  of  Africa,  and  both  the  Americas ; 
while  in  subjection  to  man,  the  dog  is  his 
faithful  companion,  and  has  followed  his 
steps  into  every  diversity  of  climate  and 
of  situation  to  which  he  has  wandered. 
The  north  temperate  zone  of  the  Old 
Continent  appears  to  be  the  native  region 
of  the  ox,  which  passes  in  Lapland  within 
the  arctic  circle,  and  has  been  spread 
over  South  America  since  its  first  intro- 
duction by  the  Spaniards.  The  horse, 
originally  an  inhabitant  of  the  temperate 
parts  of  the  Old  World,  has  shared  in  a 
similar  dispersion,  and  now  exists  in  the 
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high  latitude  of  Iceland,  in  the  desolate 
regions  of  Patagonia,  and  roams  wild  in 
immense  herds  over  the  Llanos  of  the 
Orinoco,  leading  a  painful  and  restless 
life  in  the  burning  climate  of  the  tropics. 
Humboldt  draws  a  striking  picture  of  the 
sufferings  of  these  gifts  of  the  Old  World 
to  the  New,  returned  to  a  savage  state  in 
their  western  location  : — "  In  the  rainy- 
season,  the  horses  that  wander  in  the 
savannah,  and  have  not  time  to  reach  the 
rising  grounds  of  the  Llanos,  perish  by 
hundreds  amidst  the  overflowings  of  the 
rivers.  The  mares  are  seen,  followed  by 
their  colts,  swimming,  during  a  part  of 
the  day,  to  feed  upon  the  grass,  the  tops 
of  which  alone  wave  above  the  waters.  In 
this  state  they  are  pursued  by  the  croco- 
diles ;  and  it  is  by  no  means  uncommon 
to  find  the  prints  of  the  teeth  of  these 
carnivorous  reptiles  on  their  thighs. 
Pressed  alternately  by  excess  of  drought 
and  of  humidity,  they  sometimes  seek  a 
pool,  in  the  midst  of  a  bare  and  dusty 
soil,  to  quench  their  thirst;  and  at  other 
times  flee  from  water  and  the  overflowing 
rivers,  as  menaced  by  an  enemy  that 
encounters  them  in  every  direction. 
Harassed  during  the  day  by  gad-flies  and 
mosquitoes,  the  horses,  mules,  and  cows 
find  themselves  attacked  at  night  by 
enormous  bats,  that  fasten  on  their  backs, 
and  cause  wounds  which  become  danger- 
ous, because  they  are  filled  with  acaridae 
and  other  hurtful  insects.  In  the  time  of 
great  drought,  the  mules  gnaw  even  the 
thorny  melocactus  (melon  -  thistle),  in 
order  to  drink  its  cooling  juice,  and  draw 
it  forth  as  from  a  vegetable  fountain. 
During  the  great  inundations,  these  same 
animals  lead  an  amphibious  life,  sur- 
rounded by  crocodiles,  water  -  serpents, 
and  manatees.  Yet,  such  are  the  immu- 
table laws  of  nature,  their  races  are  pre- 
served in  the  struggle  with  the  elements, 
and  amid  so  many  sufferings  and  dangers. 
When  the  waters  retire,  and  the  rivers 
return  into  their  beds,  the  savannah  is 
spread  over  with  a  fine  odoriferous  grass  ; 
and  the  animals  of  old  Europe  and  Upper 
Asia  seem  to  enjoy,  as  in  their  native 
climate,  the  renewed  vegetation  of  spring." 
The  first  colonists  of  La  Plata  landed 
with  seventy -two  horses,  in  the  year 
1535,  when,  owing  to  a  temporary  deser- 
tion of  the  colony,  the  animals  ran  wild ; 


and  in  1580,  only  forty-five  years  after- 
wards, it  had  reached  the  Straits  of 
Magellan.  The  ass  has  a  more  restricted 
range  than  the  horse,  not  being  capable 
of  enduring  so  great  a  degree  of  cold, 
though  usually  far  from  being  considered 
a  delicate  animal.  To  the  warmer  parts 
of  the  temperate  zone,  between  the  20th 
and  the  40th  parallels  of  latitude,  the  ass 
seems  best  adapted,  not  propagating  much 
beyond  the  60th,  and  only  occurring  in  a 
state  of  degeneration  beyond  the  52nd. 
The  sheep  and  goat  tribe  are  widely 
spread,  equally  supporting  the  extremes 
of  temperature.  According  to  Zimmer- 
man, the  Argali  or  Mouflon,  the  original 
race  of  sheep,  still  exists  on  all  the  great 
mountains  of  the  two  continents  ;  and  the 
Capricorn  and  Ibex,  the  ancestors  of  the 
common  goat,  inhabit  the  high  European 
elevations.  From  the  64th  degree  of 
north  latitude,  the  hog  is  met  with  all 
over  the  old  continent,  and  also  in  the 
islands  of  the  Indian  Ocean,  peopled  by 
the  Malay  race ;  and  since  its  introduction 
into  the  New  World,  it  has  diffused  itself 
over  it,  from  the  50th  parallel  north  as 
far  as  Patagonia.  Originally  the  cat  was 
not  known  in  America,  nor  in  any  part  of 
Oceanica ;  but  it  has  now  spread  into 
almost  every  country  of  the  globe.  Among 
animals  entirely  wild,  the  most  extensively 
diffused  are,  the  fox,  hare,  squirrel,  and 
ermine  ;  but  the  species  are  different  in 
every  region  of  the  world  ;  nor  is  there 
perhaps  one  example  to  be  found  of  a 
species  perfectly  identical  naturally  exist- 
ing in  distant  localities  of  the  earth. 


Rotation    of    Crops. — It    has    been 
found  from  experience,  that  a  repetition  of 
the  same  crops  in  succession  has  a  pecu- 
liar effect  on  the   soil,  so  that  if  grain  of 
the  same  nature  be  sown  year  after  year 
in  the  same  ground,  it  will  not  produce 
the  same  return   of  the  seed,  even  when 
abundantly  manured.     The  reason  of  this 
has  not  yet  been  satisfactorily  explained. 
j  It  has  been  observed,   however,  that  it  is 
the  formation  of   the   seed  which  princi- 
;  pally  causes  the  deterioration  of  the  soil : 
j  for,  if  the  crop  be  fed  off  in  a  green  state, 
!  or  mown   before  the   seed  is  formed,  the 
I  same   may   be   safely   repeated,     and    no 
■  diminution  of  the  plants  is  apparent 
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THE  AURORA  BOREALIS  AND 
THE  ELECTRIC  TELEGRAPH. 

On  some  telegraphs  the  effect  produced 
by  the  aurora  is  generally  to  increase  or 
diminish  the  electric  current  used  in  work- 
ing the  wires  ;  sometimes  it  neutralizes  it, 
so  that,  in  effect,  no  fluid  is  discoverable 
on  them.  The  Bain,  or  Chemical  Tele- 
graph is,  however,  much  the  best  adapted 
for  observing  the  precise  effect  produced 
by  the  aurora.  In  this  system,  the  main, 
or  line  wire,  is  brought  into  direct  contact 
with  the  chemically  prepared  paper,  which 
lies  on  a  metal  disc,  connected  with  the 
ground ;  any  action  of  the  atmospheric 
current  is  therefore  immediately  recorded 
on  paper. 

During  a  thunderstorm,  the  atmospheric 
electricity  attracted  by  the  wires  passes 
over  them  to  the  ground,  and  as  it  passes 
from  the  wire  to  the  paper  it  emits  a 
bright  spark,  and  produces  a  sound  like 
the  snapping  of  a  pistol.  Atmospheric 
electricity  never  remains  for  any  length 
of  time  on  the  wires ;  it  will,  however, 
sometimes  travel  many  miles  before  dis- 
charging itself,  sometimes  as  much  as 
forty  or  fifty  miles.  The  effect  produced 
by  the  aurora  borealis  on  the  wires,  and 
the  record  on  paper,  is  entirely  different 
from  that  of  the  atmospheric  current. 
Instead  of  discharging  itself  from  the 
wires  with  a  flash  and  report,  and  without 
the  aid  of  a  conductor,  as  is  the  case  with 
the  latter,  it  glides  along  the  wires  in  a 
continuous  stream,  producing  the  same 
result  on  paper  as  that  produced  by  the 
galvanic  battery.  It  is  well  known  that 
only  the  positive  pole  of  the  battery  pro- 
duces the  coloured  mark  on  the  paper, — 
the  negative  having  the  contrary  effect  of 
bleaching  it ;  the  same  is  also  true  of  the 
two  currents  from  the  aurora.  The  cur- 
rent usually  commences  lightly,  producing 
a  blue  line  just  perceptible  on  the  paper, 
and  gradually  increasing  in  strength, 
making  a  dark  blue,  and  then  a  black  line, 
till  finally  it  becomes  so  strong  as  to 
burn  through  several  thickneeses  of  it, 
until  it  gradually  disappears,  and  is  followed 
by  the  bleaching  process,  which  entirely 
neutralizes  the  current  from  the  batteries. 

The  aurora  borealis  seems  to  be  com- 
posed of  a  vast  mass  of  electric  matter, 
resembling  in    every   respect   that   gene- 


rated by  the  electro-galvanic  battery  ;  the 
currents  from  it  change,  coming  on  the 
wires  and  then  disappearing — as  the  mass 
of  the  aurora  rolls  from  the  horizon  to  the 
zenith  —  sometimes  so  faintly  as  to  be 
scarcely  perceptible,  and  then  so  strongly 
as  to  emit  one  continuous  blaze  of  fire — yet 
very  different  from  what  is  termed  atmo- 
spheric electricity,  placing  ground  wire 
conductors  in  close  proximity  to  the  line 
wires  being  of  no  avail  in  this  instance. — 
Scientific  American, 


ZAMANG  TREE. 

"On  leaving  the  village  of  Turmero," 
says  Humboldt,  "  we  discover,  at  the  dis- 
tance of  a  league,  an  object  which  appears 
on  the  horizon  like  a  round  hillock,  or  a 
tumulus  covered  with  vegetation.  It  is 
not  a  hill,  however,  nor  a  group  of  very 
close  trees,  but  a  single  tree,  the  celebrated 
Zamang  of  Guayra,  known  over  the  whole 
province  for  the  enormous  extent  of  its 
branches,  which  form  a  hemispherical  top, 
014  feet  in  circumference.  The  zamang 
is  a  beautiful  species  of  mimosa,  whose 
tortuous  branches  divide  by  forking.  Its 
slim  and  delicate  foliage  is  agreeably 
detached  on  the  blue  of  the  sky.  We 
rested  a  long  while  beneath  this  vegetable 
arch.  The  trunk  of  the  Guayra  zamang, 
which  grows  on  the  road  from  Turmeio 
to  Maracay,  is  not  more  than  64  feet  high 
and  9^  feet  in  diameter ;  but  its  real 
beauty  consists  in  the  general  form  of  its 
top.  The  branches  stretch  out  like  the 
spokes  of  a  great  umbrella,  and  all  incline 
towards  the  ground,  from  which  they  uni- 
formly remain  twelve  or  fifteen  feet  dis- 
tant. The  circumference  of  the  branches 
or  foliage  is  so  regular,  that  I  found  the 
different  diameters  205  and  198  feet.  One 
side  of  the  tree  was  entirely  stripped  of 
leaves  from  the  effect  of  drought,  while  on 
the  other  both  foliage  and  flowers  remained. 
The  branches  were  covered  with  creeping 
plants.  The  inhabitants  of  these  valleys, 
Hnd  especially  the  Indians,  have  a  great 
veneration  for  the  Guayra  zamang,  which 
the  first  conquerors  seem  to  have  found 
nearly  in  the  same  state  as  that  in  which 
we  now  see  it.  Since  it  has  been  atten- 
tively observed,  no  change  has  been 
noticed  in  its  size  or  form.  It  must  be  at 
least  as  old  as  the  dragon-tree  of  Orotava." 
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In  aerial  waves,  precisely  as  in  the  surface  waves  of  water,  interference  arises  under 
tlie  proper  conditions.     Thus,  let  a  m  p  h,  Fig.  197,  be  a  wave  advancing  toward  e,  and 


Fig.  197. 

m  71,  0  p  be  the  intensity  of  its  vibration,  or  the  maximum  distances  of  the  excursions 
of  its  vibrating  particles.  Then  suppose  a  second  wave,  originating  at  b  (a  distance 
from  a  precisely  equal  to  one  wave  length),  the  intensity  of  vibration  of  which  is  repre- 
sented by  q  r.  The  motions  of  this  second  wave  coinciding  throughout  its  length  with 
the  motions  of  the  first,  the  force  of  both  systems  is  increased.  The  intensity,  there- 
fore, of  the  wave,  arising  from  their  conjoint  action  at  any  point,  q  will  be  equal  to  the 
sum  of  their  intensities,  q  r,  q  s — that  is,  it  will  be  q  t,  and  for  any  other  point,  v,  it 
will  be  equal  to  the  sum  oi  v  w  and  v  u — that  is,  v  oc.  So  the  new  wave  will  be  repre- 
sented hy  h  t  g  X  h. 

Now  let  things  remain  as  before,  except  that  the  point  of  impact  of  the  second  wave, 
instead  of  being  one  whole  wave  from  a,  is  only  half  a  wave,  the  effects  on  any  par- 
ticle, such  as  q,  take  place  in  opposite  directions,  the  second  wave  moving  it  with  the 
intensity  and  direction  q  r,  the  first  with  q  s — the  resultant  of  its  movement  in  intensity 
and  direction,  will,  therefore,  be  the  difference  of  these  quantities — that  is,  q  t.  And 
the  same  reasoning  continvied  gives,  for  the  wave  resulting  from  this  conjoint  action, 
h  t  g  X  h  c. 

Under  the  circumstances  given  in  Fig.  198,  the  systems  of  waves  increase  each  other's 


Fig.  198. 

force  ;  under  those  of  Fig  197,  they  diminish  it ;  or  if  equal  to  one  another  counteract 
completely,  and  total  interference  results. 

Waves  in  the  air,  as  they  expand,  have  their  superficies  continually  increasing,  as  the 
squares  of  their  radii  of  distance  from  the  original  point  of  disturbance.  Hence  the 
effect  of  all  such  waves  is  to  diminish  as  the  squares  of  the  distances  increase. 
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THE  LAWS   OF  SOUND.— Acoustiss. 
CHAPTER  XXXIL 

PRODUCTION    OF    SOUND. 

The  Note  Depends  on  Frequency  of  Vibration. — Distinguishing  Powers  of  the  Ear. — Soni- 
ferous Media. — Origin  of  Sounds  in  the  Air. — Elasticity  Required  and  Given  in  the  Case 
of  Strings  by  Stretching. — Rate  of  Velocity  of  Sounds. — All  Sounds  Transmitted  zoith 
Equal  Speed. — Distances  Determined  by  it. — High  and  Low  Sounds. — Three  Directions 
of  Vibration. — Intensity  of  Sound. — Quality  of  Sounds. — The  Diatonic  Scale. 

When   a  thin  elastic  plate  is  made  to  vibrate,  one  of  its  ends  being  held  iirm  in  a 
vice,  and  the  other  being  free,  as  in  Fig.  199,  and  its  length  limited  to  a  few  inches,  it 

emits  a  clear  musical  note.  If  it  be  gradually  length- 
ened, it  yields  notes  of  different  characters,  and  finally 
all  sound  ceases,  the  vibrations  becoming  so  slow  that 
the  eye  can  follow  them  without  difficulty. 

This  instructive  experiment  gives  us  a  clear  insight 
into  the  nature  of  musical  sounds,  and,  indeed,  of  all 
sounds  generally.  A  substance  which  is  executing  a 
vibratory  movement,  provided  the  vibrations  follow  one 
another  with  sufficient  rapidity,  yields  a  musical  sound  ; 
but  when  those  vibrations  fall  below  a  certain  rate,  the  ear 
can  no  longer  distinguish  the  effect  of  their  impulsions. 

The  number  of  vibrations  which  siich  a  plate  makes 
in  a  given  time  depends  upon  its  length,  being  inversely 
as  the  square  of  the  length  of  the  vibrating  part.  Thus,, 
if  we  take  a  given  plate  and  reduce  its  length,  the  vibra- 
tions will  increase  in  rapidity  ;  when  it  is  half  as  long 
it  vibrates  four  times  as  fast ;  when  one  fourth,  sixteen 
times,  &c. 

All  sounds  arise  in  vibratory  movements,  and  musical 
notes  differ  from  one  another  in  tlie  rapidity  of  their 
vibrations — the  more  rapidly  recurring  or  frequent  the 
vibration  the  higher  the  note. 
There  is,  therefore,  no  difficulty  in  determining  how  many  vibrations  are  required 
to  produce  any  given  note.  We  have  merely  to  find  the  length  of  a  plate  which  will 
3'ield  the  note  in  question,  knowing  previously  what  length  of  it  is  required  to  make  a 
determinate  number  of  vibrations  in  a  given  space  of  time.  Thus  it  has  been  found 
that  the  ear  can  distinguish  a  sound  made  by  15  vibrations  in  a  second,  and  can  still 
continue  to  hear  though  the  number  reaches  48,000  per  second. 

That  all  sounds  arise  in  these  pulsatory  movements  common  observations  abundantly 
prove.  If  we  touch  a  bell,  or  the  string  of  a  piano,  or  the  prong  of  a  tuning-fork,  we 
feel  at  once  the  vibratory  action,  and  with  the  cessation  of  that  motion  the  sound  dies- 
away. 

But  the  pulsations  of  such  a  body  are  not  alone  sufficient  to  produce  the  phenomena 
of  sound.  Media  must  intervene  between  them  and  the  organ  of  hearing.  In  most 
cases  the  medium  is  atmospheric  air,  and  when  this  is  taken  away  the  effect  of  the 
vibrations  wholly  ceases.  Thus,  a  bell,  or  a  musical  snuff-box,  under  an  exhausted 
receiver,  as  we  have  already  seen  (Chapter  VIL,  Fig.  38),  can  no  longer  be  heard  ;  but 
on  re-admitting  the  air  the  sound  becomes  audible.  The  sounding  body,  therefore, 
requires  a  soniferous  medium  to  propagate  its  impulses  to  the  ear. 

Atmospheric  air  is  far  from  being  the  only  soniferous  medium.  Sounds  pass  with 
facility  through  water  ;  the  scratching  of  a  pin  or  the  ticking  of  a  watch  may  be  heard 
by  the  ear  applied  at  the  end  of  a  very  long  plank  of  wood.  Any  xmiform  elastic 
medium  is  capable  of  transmitting  sound  ;  but  bodies  which  are  imperfectly  elastic,  or 
have  not  an  uniform  density,  impair  its  passage  to  a  corresponding  degree. 


Fig.  199. 
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The  effect  of  a  vibrating  spring,  or,  indeed,  of  any  vibrating-  body  on  the  atmospheric 
air,  is  to  establish  in  it  a  series  of  condensations  and  rarefactions  which  give  rise  to 
waves.  Tliese,  extending  spherically  from  the  point  of  disturbance,  advance  forward 
until  they  impinge  on  the  ear,  tlie  structure  of  which  is  so  arranged  that  the  move- 
ment is  impressed  on  the  auditory  nerves,  and  gives  rise  to  the  sensation  which  we 
term  sound. 

Both  the  sonorous  body  and  the  soniferous  medium,  must,  therefore,  be  elastic ;  the 
regularity  of  the  pulsations  of  tlie  former  depends  upon  the  uniformity  of  its  elasticity. 
In  the  case  of  strings,  we  give  them  the  requisite  degree  of  elastic  force  by  stretching 
them  to  the  proper  degree.  And,  as  the  undulatory  movements  which  arise  in  the 
soniferous  medium  are  not  instantaneous,  but  successive,  it  follows  that  the  transmis- 
sion of  sound  in  any  medium  requires  time.  That  this  is  the  case,  we  may  satisfy  our- 
selves by  remarking  the  period  that  elapses  between  seeing  the  flash  of  a  gun  and  hear- 
ing the  report.  It  is  greater  as  we  are  removed  to  a  greater  distance.  In  different 
media,  the  velocity  of  transmission  depends  on  the  density  and  specific  elasticity.  It 
has  been  found,  by  experiment  that  in  tranquil  air  the  velocity  of  sound  at  60°,  and  at 
an  average  state  of  moisture,  is  1,120  feet  in  a  second.  The  wind  accelerates  or 
retards  sound,  according  to  its  direction,  damp  air  transmits  it  more  slowl}''  than  dry, 
and  hot  air  more  rapidly  than  cold,  the  velocity  increasing  about  1*1  foot  for  every 
Fahrenheit  degree. 

In  a  soniferous  medium,  all  sounds  move  equally  fast;  it  is  wholly  immaterial  what 
may  be  their  quality,  or  their  intensity.  Thus,  we  know  tliat  even  the  most  intricate 
music  executed  at  a  distance  is  heard  witliout  any  discord,  and  precisely  as  it  would 
be  close  at  hand.  Nor  does  it  matter  whether  it  be  by  the  human  voice,  a  flute,  a 
bugle,  or,  indeed,  by  many  different  instruments  at  once  ;  the  relation  of  the  difference 
of  sounds  is  accurately  preserved.  But  this  can  only  take  place  as  a  consequence  of 
the  equal  velocity  of  transmission  ;  for  if  some  of  these  sounds  moved  faster  than  others 
discord  must  inevitably  ensue. 

The  experiments  of  Coiladon  and  Sturm  on  the  Lake  of  Geneva  show  that  the 
velocity  in  water  is  about  four  times  that  in  air,  being  4,708  feet  in  a  second.  With 
respect  to  solid  substances,  it  is  stated  that  the  velocity  in  air  being  1,  that  in  tin  is  7|, 
in  copper  12,  in  glass  17. 

Advimtage  is  sometimes  taken  of  these  principles  to  determine  distances.  If  we 
observe  the  time  elapsing  between  the  flash  of  a  gun  and  hearing  the  sound,  or  between 
seeing  lightning  and  hearing  the  thunder,  every  second  answers  to  1,120  feet. 

Sounds  are  of  different  kinds  :  some  are  low  or  high,  grave  or  acute,  according  as 
the  vibrations  are  slower  or  faster.  Again  :  the  intensity  of  vibration  or  the  magni- 
tudes of  the  excursions  whicli  the  vibrating  particles  make,  determine  the  force  of 
sounds,  an  intense  vibration  giving  a  loud,  and  a  less  vibration  a  feeble  sound. 

The  vibrations  of  a  soniferous  body  may  take  place  in  three  directions :  they  may  be 

longitudinal,  transverse,  or  rotatory  vibrations;   or,  indeed,  they  may  all  co-exist.     A 

body  may  be   divided  into  vibrating  parts,  separated  from  one 

X^ $^-^^^^?^?>N.  anotlier  by  nodal   points  or   lines.     Thus,  if  we  take  a  glass  or 

(^\;--l,^_  '^       ^JrW^^\    metal  plate,  and  having  strewed  its  surface  with  fine  dry  sand, 

^^^^^^aiteU^TS^^ • -^i^^^HH^^   ^^1^  holding   it  firmly   at  one  point  between   the   thumb  and 

^  finger,  or  in  a  clamp,  as  represented  in  Fig.  200,  draw  a  violin 

Fig.  20O.  Ijow  across  its  edge,  it  yields  a  musical  note,  and  the   sand  is 

thrown  off  those  places  which  are  in  motion,  and  collects  ou  the  nodal  points,  which 

are  at  rest. 

The  quantity,  or  strength,  or  intensity  of  a  sound  depends  on  the  intensity  of  the 
vibrations  and  the  mass  of  the  sounding  body.  It  also  varies  with  the  distance,  being 
inversely  proportional  to  its  square. 

Musical  sounds  are  spoken  of  as  notes,  or  as  high  ar.d  low.  Of  two  notes,  the  higher 
is  that  which  arises  from  more  rapid,  and  the  lower  from  slower  vibrations. 

Besides  this,  sounds  differ  in  their  quality.  The  same  note  einitted  by  a  flute,  a 
violin,  a  piano,  or  the  human  voice,  is  wholly  different,  and  in  each  instance  pecuttar. 
In  what  this  peculiarity  consists  we  are  not  able  to  say. 
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The  several  notes  are  distinguished  by  letters  and  names ;  we  shall  also  see  presently 
that  they  may  be  distinguished  by  numbers.     They  are — 

CDE    FGABC. 

Or,  ut,  re,  mi,  fa,  sol,  la,  si,  ut. 

Such  a  series  of  sounds  passes  under  the  name  of  the  diatonic  scale. 


CHAPTER  XXXIIL 

PHENOMENA     OF     SOUND. 

Notes  in  unison. — Concords  and  Discords. — Octave. — Interval  of  Sounds. — Melody. — Har- 
mony.— The  Monochord. — Length  of  Cord  and  Number  of  Vibrations  required  for  each 
Note. — Laws  of  Vibrations  in  Cords,  Rods,  Planes. — Acoustic  Figures  on  Plates. — Vibra- 
tion of  Columns  of  Air. — Interference  of  Sounds. —  Whispering  Galleries. — Echoes. — Speak- 
ing and  Hearing-  Trumpet. 

Two  notes  are  said  to  be  in  unison  when  the  vibrations  which  cause  them  are  per- 
formed in  equal  times.  If  the  one  makes  twice  as  many  vibrations  as  the  other,  it  is 
said  to  be  its  octave,  and  the  relation  or  interval  there  is  between  two  sounds  is  the  pro- 
portion between  their  respective  numbers  of  vibrations. 

["  When  two  strings  are  vibrating  together  in  different  times,  or  not  in  unison,  the 
ear  can  distinctly  perceive  the  note  of  both  ;  but  besides  these  two  separate  notes, 
there  will  be  an  impression  from  the  two  jointly,  very  different  from  that  which  it 
receives  from  either  of  them  separately,  and  which  leads  to ^some  curious  considera- 
tions. This  impression  is  sometimes  most  agreeable,  at  others  harsh  and  grating,  and 
according  to  these  sensations  the  sounds  are  said  to  be  in  concordance  or  discordance. 
But  the  remarkable  fact  is,  that  this  impression  of  concord  will  be  experienced  when- 
ever the  number  of  vibrations  of  the  individual  notes  are  in  some  near  relation  to  each 
other,  as  1  to  2,  1  to  3,  2  to  3,  &c.,  that  is,  where  one  string  makes  two,  three,  or  four 
vibrations,  while  the  other  makes  one,  or  accomplishes  three,  while  the  other  accom- 
plishes two  or  four ;  and  the  concord  as  the  more  perfect  and  pleasing  the  lower  the 
terms  of  these  ratios  are.  But,  if  on  the  contrary,  the  times  of  vibration,  or  number 
of  vibrations  in  a  given  time,  have  not  a  loud,  numerical  ratio  to  each  other,  but  one 
in  which  the  terms  are  considerable,  as  8  to  15,  that  is,  one  string  executing  fifteen 
vibrations,  while  the  other  executes  only  eight,  then  there  is  a  discord,  the  impression 
on  the  ear  is  harsh  and  disagreeable.  The  whole  of  harmony  consists  in  following  out 
these  laws  ;  any  combination  of  sounds  which  violate  them  cannot  be  agreeable.  The 
pleasure  of  these  harmonious  sounds  depends,  according  to  Dr.  Young,  on  a  love  of 
order  and  a  predilection  for  a  regular  recurrence  of  sensations,  primitively  implanted 
in  the  human  mind.  Hence,  when  two  sounds  occur  together,  those  proportions  are 
most  satisfactory  to  the  ear  which  exhibit  a  recurrence  of  a  more  or  less  perfect  coin- 
cidence at  the  shortest  intervals.  This  same  constitution  of  the  human  mind  which 
fits  it  for  the  perception  of  harmony,  appears  also  to  be  the  cause  of  the  love  of 
rhythm,  or  of  a  regular  succession  of  any  impressions  whatever,  at  equal  intervals  of 
time."— *' The  Elements  of  Physics;'  by  Thomas  Webster,  M.A.,  p.  208.] 

A  combination  of  harmonious  soxinds  is  a  chord,  a  succession  of  harmonious  notes  a 
melody,  and  a  succession  of  chords  harmony. 

We  have  remarked  in  the  last  chapter  that  sounds  may  be  expressed  by  numbers  as 
well  as  by  letters  or  names,  and  their  relations  to  one  another  clearly  exhibited.  For 
this  purpose,  we  may  take  the  monochord  or  sonometer,  C  C,  Fig.  201,  an  instrument 
consisting  of  a  wire  or  catgut  stretched  over  two  bridges,  F  F',  which  are  fastened  on 
a  basis,  S  S' ;  one  end  of  the  cord  passes  over  a  pulley,  M,  and  may  be  strained  to  any 
required  degree  of  weights,  P.  The  length  of  the  string  vibrating  may  be  changed 
by  pressing  it  with  tlie  finger  upon  a  moveable  piece,  H,  which  carries  an  edge,  T,  and 
the  case  beneath  is  divided  into  parts  which  exhibit  the  length  of  the  vibrating  part  of 
the  wire.     The  dipper  part  of  Fig.  202  shows  a  horizontal  view  of  the  monochord,  the 
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lower  a  lateral  view.     The  instrument  here   represented-  has  two  strings,  one  of  catgut 
and  one  of  wire. 


H        H 


S' 


m 


1 


/' 


Fig.  201. 

Now,  it  is  to  be  understood  that  the  number  of  vibrations  of  such  a  cord  are  inversely 
as  its  length;  that  is,  if  the  whole  cord  makes  a  given  number  of  vibrations  in  one 
second,  when  you  reduce  its  length  to  one  half  it  will  make  twice  as  many  ;  if  to  one 
third,  thrice  as  many,  &c. 

Suppose  the  cord  is  stretched  so  as  to  give  a  clear  sound,  which  we  may  designate  as 
C,  and  the  moveable  bridge  is  then  advanced  so  as  to  obtain  successively  the  other 
notes  of  the  gamut,  D,  E,  F,  G,  A,  B,  C,  it  will  be  found  that  these  are  given  when 
the  lengths  of  the  cord,  compared  with  its  original  length,  are — 

Name  of  note CDEFGABC 

Length  of  cord 1 ,  |,  I ,  f ,  |»  l»  i^,  i- 

but  as  the  number  of  vibrations  is  in  the  inverse  ratio  of  the  lengths  of  the  vibrating 
cords,  we  shall  have  for  the  number  of  vibrations,  if  we  represent  by  1,  the  number 
that  gives  C,  the  following  for  the  other  notes : 

Name  of  note CDEFGABC 

Number  of  vibrations      .         .         .         .         1,  |,  |,  f,  i,  |,  H  2. 

From  C  to  C  is  an  octave  ;  and  from  this  we  gather  that,  in  the  octave,  the  higher 
note  makes  twice  as  many  vibrations  as  the  fundamental  nofe,  and  that  between  these 
there  are  other  intervals,  which,  heard  in  succession,  are  harmonious  ;  the  eight,  there- 
fore, constitute  a  scale,  commonly  called  the  diatonic  scale. 

Musical  instruments  are  of  different  kinds,  depending  on  the  vibrations  of  cords, 
rods,  planes,  or  columns  of  air. 

It  has  already  been  stated,  that  the  number  of  vibrations  of  a  cord  is  inversely  as 
its  length  ;  the  number  also  increases  as  the  square  root  of  the  force  that  stretches  it ; 
thus,  the  octave  is  given  by  the  same  string  when  stretched  four  times  as  strongly  ;  th.e 
material  of  the  string,  whether  it  be  catgut,  iron,  &c.,  also  affects  the  note. 

In  rods,  the  height  of  the  note  is  directly  as  the  thickness,  and  inversely  as  the  square 
of  the  length.  The  quality  of  the  material  also,  in  respect  of  elasticity,  determines  the 
note. 

The  foregoing  observations  apply  to  transverse  vibrations  of  cords  and  rods  ;  but 
they  may  be  also  made  to  execute  longitudinal  and  torsion  vibrations,  the  conditions  of 
which  are  different. 

In  planes  held  by  one  point,  and  a  bow  drawn  across  at  another,  or  struck  by  a  blow, 
sounds  are  emitted,  and  by  the  aid  of  sand,  nodal  lines  may  be  traced.  Thus,  in 
*Fig.  202,  a  is  the  point,  in  each  instance,  at  which  the  plate  is  held,  and  6  that  at 
which  the  bow  is  applied  ;  the  sand  arranges  itself  in  the  dotted  lines. 
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The  two  large  figures  are  formed  by  putting  together  four  smaller  plates,  in  one 
instance  bearing  the  nodal  lines,  represented  at  I,  and,  in  the  other,  at  IL  They  may, 
however,  be  directly  generated  on  one  large  plate  of  glass  by  holding  it  at  a,  touching 
it  at  w,  and  drawing  the  bow  across  it  at  h. 
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Fig.  202. 

Circular  plates,  a  in  IIL,  may  be  made  to  bear  a  four-rayed  star,  by  holding  them  in 
the  centre,  drawing  the  bow  at  any  point  at  h,  and  touciiing  the  plate  at  a  point  45° 
distant  from  the  bow  ;  but  if  the  plate  be  touched  30°,  G0°,  or  90°  oiF,  it  produces  a 
six-rayed  star,  Fig.  IV. 

Columns  of  air  may  be  made  to  emit  sounds  by  being  thrown  into  oscillation,  as  in 
liorns,  liutes,  clarionets,  &c.  In  these,  the  column  of  air,  included  in  the  tube  of  the 
instrument,  is  made  to  vibrate  longitudinally.  The  height  of  the  note  is  inversely 
proportional  to  the  length  of  the  column,  and  therefore  different  notes  may  be  obtained 
by  having  apertures,  at  suitable  distances,  in  the  side  of  the  tube,  as  in  the  flute. 

Two  sounds  may  be  so  combined  together  that  they  shall  nmtually  destroy  each 
other's  effect,  and  silence  result.  This  arises  from  interference  taking  place  in  the 
aerial  waves,  the  laws  of  which  are  those  given  in  Chapter  XXXL  The  following 
instances  will  illustrate  these  facts. 

When  a  tuning-fork  is  made  to  vibrate,  and  is  turned  round  upon  its  axis  near  the 
ear,  four  periods  may  be  discovered  during  every  revolution    in  which  the  sound  in- 
creases or  declines.     We   may  produce  standing  vibrations  of  the  air  within   a  closed 
tube,  by  bringing  an  oscillating  body  before   the   open  mouth    of  the   tube,    so  that  it 
may  produce  such  a  tone,  that  the  length  of  the  tube  is  equal  to  \,  ^,  -5, 
&c.,  of  the  wave-length  of  the  tone. 

If  we  take  two  tuning-forks  of   the   same    note,   a  d,   Fig.  203,  and 
fasten  a  circle  of  cardboard,  half    an   inch  in  diameter,   on   one  of  the 
prongs  of  each,  and  make  one  of  the  forks  a  little  heavier  than  the  other, 
^'     \4     ^fi        ^y  putting   on  it   a   drop  of   wax,   and   then   filling  a  jar,  h,  to  such  a 
-'I'i;      ;jj!        height  with  water,  that  either  of  the  forks,  when   held  over  it,  will  make 
jjlfi      w        it  resound,  so  long  as  only  one  is  held,  tliere  will  be  a  continuous  note, 
lljil  ^11         without  pause  or  interruption  ;  but   if  botli  are   held  together,  there  will 
^^3^^^^         be  periods  of   silence   and  periods   of   sound,   according   as   the  longer 
Fig.  203.       waves,  arising  from  one  of  the  forks,  overtakes   and   interferes   with  the 

shorter  waves,  arising  from  the  other. 
[In  order  to  throw  the  inclosed  air  into  regular  vibrations,   or  to  make  it  resonant 
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with  the  soundhtg  body,  it  is  not  indispensably  necessary  to  bring  a  sounding  body 
before  the  opening  of  a  tube.  Thus,  in  organ  pipes  there  is  a  current  of  air  flowing 
past  the  open  end  of  the  tube,  breaking  against  tlie  edges,  and  creating,  by  its  im- 
pulses, waves  that  are  reflected  on  the  bottom,  and  interfere  with  the  newly  incident 
waves.  Although  these  impulses  are  at  first  not  quite  regular,  they  are  soon  regu  ated 
by  the  accession  of  reflected  waves,  provided  the  tube  sound  well,  so  that  regularly 
standing  waves  are  formed,  by  means  of  which  the  air  in  the  tube  becomes  resonant. 
The  notes  yielded  in  this  manner  by  a  tube,  are  of  the  same  kind  as  those  which  must 
be  given  forth  by  another  soundmg  body  brought  to  the  opening  of  the  tube,  tor 
the  purpose  of  inducing  spontaneous  sound  in  the  enclosed  an.— Professor  MuUer  s 
Physics  and  Meteorology,  Lecture  XFIf.] 

Sounds  undergo  reflection,  and  may  therefore  be  directed  by  surfaces  of  suitable 
fio-ure.  If  in  the  focus  of  a  concave  mirror  a  watch  be  placed,  its  ticking  may  be 
heard  at  a  great  distance  in  the  focus  of  a  second  mirror,  placed  so  as  to  receive  the 
sound  waves  of  the  first. 

On  similar  principles,  also,  whispering  galleries  depend.     These  are   so  constructed 

that  a  low  whisper  uttered  at  one  point  is  reflected  to  a  focus  at  another,  in  which  it 

may  be  distinctly  heard,  while  it  is  inaudible  in  other  positions.  The  dome  ol  bt.  iaui  s 

Cathedral,  in  London,  is  an  example.  ,      .     j    i 

[The  principle  of  the  whispering  gallery  at  St.  Paul's,  may  be  easily  understood,  by 

referring  to  the  accompanying  diagram.  If  a  sound, 
such  as°the  tick  of  a  watch^  or  a  low  whisper,  emanates 
from  the  point  A,  it  may  proceed  from  A  to  C,  and  from 
C  to  B,  by  a  number  of  lesser  reflections  from  d  e,  C,  b  a 
alternately,  terminating  at  B.  Thus  a  sound  that  covild 
not  be  conveyed  directly  from  A  to  B,  may  be  heard 
distinctly  by  accumulated  reflection  from  several  points 
in  the  circular  surface,  A  C  B. — W.  T.  K.] 

Echoes  are  reflected  sounds.  Thus,  if  a  person  stands 
in  front  of  a  vertical  wall,  and  at  a  distance  from  it  of  about  62i  feet,  if  he  utters  a 
syllable  he  will  hear  a  sound  which  is  the  echo  of  it.  If  there  be  a  series  of  such 
ve  ^'obstacles,  at  suitable  distances,  the  same  sound  may  be  -P-^^^^^  J^J J^^//; 
sive  times  A  oood  ear  can  distinguish  nine  distinct  sounds  m  a  second  and,  as  a 
sound  travelfl  A  feet  in  the  same  time,  for  the  echo  to  be  clearly  distmguished 
from  its  ori^ini  sound,  it  must  travel  125  feet  in  passing  to  and  from  the  reflecting 
surface   that  is    the  reflector  must  be  at  least  62^  feet  distant. 

Remarkable'  echoes  exist  in  several  places.  One  near  M.Ian  repeats  a  soun.l 
thirty  times.  The  ancients  mention  one  which 
could  repeat  the  first  verse  of  the^neid  eight 
times.  On  the  banks  of  rivers— as,  for  ex- 
ample, on  the  Rhine,  —  sounds  are  often 
echoed  from  the  rocks, 
rebounding  from  side 
to  side. 

[Sounds  are  multi- 
plied by  reflection,  and 
NX'  \J^%     ^^^  knowledge  of  this 

^.^  C  _^B  fact  is  made  use  of  in 
our  large  mercantile 
houses  and  other  estab- 
lishments, where  mes- 
sages are  conveyed  from 
one  part  of  a  building 
to  another  part,  or  even 
from  one  building  to  another,  by  means  of  tubes.  It  isprobable  that  this  was  the  means 
used  by  Roger  Bacon,  and  others,  to  make  persons,  unacquainted  with  acoustics,  believe 
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that  inanimate  figures  spoke  through  their  means.  One  of  the  most  ingenious  and 
celebrated  of  these  scientific  deceptions  was  that  exhibited  in  Paris  and  London  many 
years  ago.  It  was  invented  by  M.  Charles,  and  styled  the  "  Invisible  Girl."  Many 
solutions  of  this  scientific  enigma  were  attempted  ;  but  the  following  may  be  relied  upon 
as  the  Editor  has  many  times  acted  the  part  of  the  "  Invisible  Girl."  The  apparatus 
consisted  of  a  wooden  frame  (B  B  i-5.  Fig.  205),  which  was  supported  upon  four  pillars 
A  A  A  A,  Fig.  206).  Through  one  of  these  pillars  a  tube  passed  underneath  the  floor  to  an 
adjoining  room  from  which  the  "Invisible  Girl"  could  see  all  that  passed  and  hear  all 
questions  proposed,  because  the  construction  of  the  apparatus  favoured  it.  To  each 
pillar.  A,  was  attached  a  bent  wire,  E,  which  terminated  above  in  a  point,  and  to  each 
of  these  bent  wires  was  attached  a  narrow  silk  ribbon  or  cord,  D  D,  which  supported  a 
hollow  copper  ball,  C,  with  four  trumpets,  T'  T"  T  T,  issuing  from  it  at  right  angles. 
The  peculiarity  consisted  in  having  the  copper  ball,  which  was  supposed  to  conceal  the 
'•Invisible  Girl,"  suspended  by  ribbons  which  were  barely  sufticient  to  support  the 
weight  of  the  ball.  When  a  question  was  proposed,  the  sound  passed  through  the 
mouth  of  one  of  the  trumpets  to  the  copper  ball,  and  thence  through  another  of  the 
trumpets  (T'  or  T",  Fig.  205),  along  canals  in  the  frame  (B)  to  the  tube  passino- 
through  the  pillar,  (A,  Fig.  206),  to  the  room  in  which  the  person  was  concealed! 
This  apparatus  was  exhibited  at  the  Royal  Polytechnic  Institution.  London  many 
vears  ago.— W.  T.  K.]  y  ,  y 

Speaking-trumpets  depend  on  the  reflection  of  sound.  The  divergence  is  prevented 
by  the  sides  of  its  tube  ;  and  if  the  in- 
strument is  of  a  suitable  figure,  the  rays 
of  sound  issue  from  it,  as  seen  in  Fig. 
207,  in  a  parallel  direction.  Its  efliciency 
depends  on  its  length.  It  is  stated  that 
through  such  an  instrument,  from  18  to 
24  feet  long,  a  man's  voice  can  be  heard 
at  a  distance  of  three  miles.  Under  com- 
mon circumstances,  the  greatest  dis- 
tances at  which  sounds  have  been  heard 
are  usually  estimated  as  follows  :— The  report  of  a  musket,  8,000  paces  ;  the  march  of  a 
company  of  soldiers  at  night,  830  paces;  a  squadron  galloping,  1,080  ;  the  voice  of  a 
strong  man,  in  the  open  air,  230.  But  the  explosions  of  the  volcano  of  St.  Vincent 
tvere  heard  at  Demerara,  345  miles  ;  and,  at  the  siege  of  Antwerp,  the  cannonading 
was  heard  in  the  mines  of  Saxony,  370  miles. 

The  hearing-trumpet  is  for  the  purpose  of  collecting  rays  of  sound  by  reflection,  and 
transmitting  them  to  the  ear. 

["  The  art  of  ventriloquism  appears  to  depend,  in  some  degree,  on  the  reflection  of 
sound  within  the  mouth.  Professor  Dugald  Stewart  attributed  the  talent  of  exciting 
the  perception  of  articulate  sounds,  in  such  a  manner  as  to  give  them  the  effect  of 
emission  from  various  distances  and  directions,  wholly  to  deception  and  the  power  of 
imitation."— ilfo/a/^s  "  Boy's  Book  of  Science;'  p.  287.] 
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THE    ADJECTIVE. 

Adjectives  which  are  not  susceptible  of 
Comparison. — Grammarians  do  not  agree 
upon  the  adjectives  which  do  not  admit  of 
the  degrees  of  comparison ;  the  principle 
which  should  be  admitted  as  a  guide  in 
this  difficulty  is,  that  when  an  adjective 
expresses  a  qualification  in  a  very  or  in 
the  highest  degree,  it  is  better  not  to  use 
it  in  the  comparative  or  superlative  form ; 
such  are  the  following  :  Charmant,  charm- 
ing ;  mortel,  mortal  ;  eternel,  eternal  ; 
supreme,  supreme  ;  immortel,  immortal ; 
because  a  thing  or  person  cannot  be  more 
or  less  charming,  mortal,  eternal,  &c. 

Adjectives  of  Dimension.  —  There  is  a 
difference  in  the  construction  of  French 
and  English  sentences  when  speaking  of 
the  dimensions  of  a  thing,  that  requires 
the  attention  of  foreigners. 

Instead  of  the  verb  to  he,  which  is  used 
in  English,  the  verb  to  have  is  employed 
in  French,  and  the  preposition  of  is  placed 
before  the  word  which  expresses  the 
dimension  ;  as  in,  This  room  is  twenty 
feet  long,  Cette  chambre  a  vingt  pieds  de 
longueur.  The  word  which  expresses 
the  dimension  may  be  a  noun  or  an 
adjective  ;  the  noun  can  always  be  used, 
but  not  so  with  the  adjective;  for,  speak- 
ing of  depth  and  thickness,  we  would  not 
say  :  This  well  is  ten  feet  deep,  Ce  puits 
a  dix  pieds  de  profond;  This  wall  is  three 
feet  thick,  Ce  mur  a  trois  pieds  6'epais. 
We  should  use  the  nouns  profondeur  and 
epaisseur. 

When  two  dimensions  are  spoken  of  in 
the  sentence,  the  preposition  S2ir,  upon,  is 
placed  before  the  second  proposition  ;  as 
in.  This  room  is  fifteen  feet  long  and 
twelve  feet  wide,  Cette  chambre  a  quinze 
pieds  de  longueur  sur  douze  de  largeur. 
Finally,  if  the  three  dimensions  are  ex- 
pressed, the  conjunction  and,  et,  is  used 
before  the  last ;  as  in,  This  room  is  six- 
teen feet  long,  twelve  feet  wide,  and  ten 
feet  high,  Cette  chambre  a  seize  pieds  de 
longueur  sur  douze  de  largeur  et  dix  de 
hauteur.  Sometimes  the  sentence  is  con- 
structed in  English  without  the  verb  to 
be  being  used ;  as  in.  There  is  in  this 
liouse  a  room  twenty  feet  wide.  Then  the 
verb  to  have  is  not  expressed  in  French, 


and  the  preposition  of  is  used  twice,  once 
before  the  numeral  adjective,  the  second 
time  before  the  word  of  dimension  ;  as, 
II  y  a  dans  cette  maison  une  chambre  de 
vingt  pieds  de  longueur.  The  other  dimen- 
sions should  be  ey^pressed  as  above, 
with  sur  before  the  f<;cond  and  et  before 
the  last  proposition  There  is  still  another 
manner  of  expre««.ing  dimension  in  French, 
but  as  that  we  have  just  given  is  the  most 
elegant  and  the  most  generally  used,  we 
deem  it  unnecessary  to  mention  it.  In 
comparative  sentences,  the  English,  to 
express  a  difference,  turn  their  phrases  in 
this  way :  She  is  taller  than  her  sister  by 
a  whole  head.  But,  EUe  est  plus  grande 
que  sa  soeur  de  toute  la  tete,  is  the  French 
construction,  making  use  of  de,  of,  instead 
of  by. 

The  Adjective  with  the  Article. — Adjec- 
tives expressing  only  modes  and  qualities 
are  not  preceded  by  the  article,  except  in 
a  few  instances,  which  will  be   explained 
hereafter  ;  thus  we  say,  without  an  article, 
Men  are  often  good  or  bad  only  for  the 
reason   that   they   have   received  good  or 
bad  examples,  Les  hommes  sont  souvent 
bons  ou  jnauvais  par  cela  seul  qu'ils  ont 
regu   de    bons   ou    de    mauvais   exemples. 
But    adjectives  used   as   nouns   are,    like 
nouns,    preceded   by    the    article,    if    the 
case  requires  it ;    as.  Fools  invent  fashions 
and  wise  men  conform  to  them,  Les  fous 
inventent  les  modes  et  les  sages  s'y  con- 
forment.      When  a  noun  is  accompanied 
by    two     adjectives    expressing     opposite 
qualifications,  the  article  must  be  repeated 
before   each   adjective ;    as.    The    old  and 
the  new-raised  soldiers  are  full  of  ardour, 
^Les   vieux  et   les   nouveaux  soldats    sont 
remplis   d'ardeur;  A  man  who  cares  for 
his  reputation  ought  to  frequent  good  and 
avoid  bad  company,  Un   homme  qui  est 
jaloux  de  sa  reputation  doit  frequenter  la 
bonne    compagnie    et  fair    la    mauvaise. 
'  The   reason   of   this    is,    that    adjectives 
opposite    in    signification  cannot    at   the 
same  tirae  modify  the  same  substantive  ;  a 
soldier  cannot  be  young  and  old  at  once, 
and    company   cannot  be  both    good  and 
bad.      Then  there    is   an    ellipsis,  in  the 
two  above  examples,  of  the  word  soldier 
after  old,  and  of  the  word  company  after 
good,    and   the    existence    of    two    nouns 
requires  the  use  of  the  article  before  each, 
their  meaning  being  definite. 
2d 
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But,  if  the  qualifications  expressed  by 
the  adjectives  are  similar,  the  noun  being 
jointly  modified  by  them,  the  ellipsis  does 
not  exist,  and  consequently  the  article  is 
not  repeated ;  as,  The  wise  and  pious 
Fenelon,  Le  sage  et  vertueux  Fenelon. 
There  being  but  one  individual  who  is 
wise  and  pious. 

When  the  qualifications,  without  being 
incompatible,  are  somewhat  different,  it  is 
correct  to  repeat  the  article,  although  not 
indispensable ;  as,  The  sensible  and  in- 
genious Fenelou,  Le  sensible  etl'ingenieux 
Fenelon.  Here  one  of  the  qualities  belongs 
to  the  mind,  the  other  to  the  heart ;  but  in 
general  the  earjuust  be  consulted  in  cases 
similar  to  this,  in  preference  to  rules. 
Before  adjectives  prefixed  to  proper  names, 
either  to  express  their  qualities  or  to  dis- 
tinguish the  person  spoken  of  from  those 
who  might  bear  the  same  name,  the  article 
is  used  ;  thus  we  say,  The  sublime  Bossuet. 
Le  sublime  Bossuet. 

The  adjective  preceding  the  noun  shows 
but  a  distinct  quality,  but,  when  following 
it,  points  out  the  noun  ns  a  particular  one 
among  others  like  it.  The  above  examples 
demonstrate  the  truth  of  this  remark. 
When  a  superlative  relative  precedes  a 
substantive,  the  article  serves  for  both  ; 
as,  The  ablest  men  sometimes  commit  the 
grossest  blunders,  Les  plus  habiles  gens 
font  souvent  les  plus  grandes  fautes.  But 
if  it  follows  the  substantive,  the  article 
must  be  repeated:  Les  gens  les  plus 
habiles  font  souvent  les  fautes  les  plus 
grandes. 

When  two  or  more  superlatives  modify 
a  noun,  the  sign  of  the  superlative,  either 
relative  or  absolute,  must  be  repeated 
before  each  adjective  ;  as,  It  is  equally  the 
custom  of  the  most  barbarous  and  the 
most  civilized  people,  C'est  egalement  la 
coutume  des  peuples  les  plus  barbares  et 
les  plus  civilises,  and  not,  C'est  egalement 
la  coutume  des  peuples  les  plus  barbares 
et  civilises.  We  have  seen,  by  the  pre- 
ceding rules,  that  when  the  article  is  used 
with  the  adjective,  it  always  precedes  it ; 
but  there  is  an  exception. 

The  adjective  all,  tout,  when  employed 
with  the  article,  always  precedes  it  ;  thus 
we  say,  Everybody  says  that  you  are  a 
rogue.  Tout  le  monde  dit  que  vous  etes  un 
coquin. 

Of  Adjectives  preceded  by  the  Verb  to  be. 


etre,  used  impersonally.  —  Whenever  an 
adjective  is  employed  with  the  verb  to  be, 
etre,  used  impersonally,  it  should  be  fol- 
lowed by  the  preposition  of,  de,  although 
in  other  cases,  that  adjective  might  require 
another  preposition ;  as  in.  It  is  difficult 
to  learn  French,  II  est  difficile  t^'apprendre 
le  Fran5ais  ?  It  is  pleasant  to  be  acquainted 
with  foreign  languages,  II  est  agreable  de 
savoir  les  langues  etrangferes ;  This  lan- 
guage is  difficult  to  learn,  Cette  langue 
e^r  difficile  a  apprendre ;  This  wine  is 
pleasant  to  drmk,  Ce  vin  est  agreable  a 
boire.  In  the  two  first  sentences,  the 
adjectives  difficile  and  agr4ahle  are  used 
impersonally  and  take  de  after  them  ;  in 
the  two  last,  they  are  not,  and  require  to 
be  followed  by  the  preposition  a,  to. 

Of  the  Adjectives  A,  Un. — A,  Un,  repeated 
or  not  with  two  or  several  Nouns  miifed  by 
the  Conjunction  And,  Et. — The  adjective 
a,  un,  is  repeated  before  each  noun,  as  well 
as  the  article  the,  unless  the  nouns  desig- 
nate two  qualifications  which  belong  to  a 
single  individual ;  as  in,  An  Englisliman, 
a  Frenchman,  an  Italian,  and  a  Spaniard, 
are  easily  recognised  by  manners  and  fea- 
tures, On  reconnait  facilement  un  Anglais, 
un  Fran9ais,  un  Italien,  et  un  Espagnol 
a  son  style  et  aux  traits  de  son  visage. 

A,  Un,  repeated  or  not  with  two  or  several 
Nouns  separated  by  the  Conjunction  Or,  Ou. 
— The  adjective  a,  un,  is  repeated  before 
each  noun  when  separated  by  the  con- 
junction or,  ou^  provided  they  have  a 
different  signification  ;  but  it  is  not  re- 
peated if  the  second  noun  is  but  the 
explanation  of  the  first,  in  which  case,  if 
the  nouns  were  not  of  the  same  gender, 
the  adjective  should  agree  with  the  first;  I 
as  in,  When  I  walk,  I  always  hold  a  1 
Virgil  or  a  Tacitus  in  my  hand,  Lorsque 
je  me  prom^ne,  j'ai  toujours  un  Virgile  ou 
un  Tacite  a  la  main. 

A,  Un,  repeated  or  not  before  tivo  Adjec- 
tives united  by  the  Conjunction  And,  Et. — 
A,  un,  is  repeated  before  two  adjectives 
united  by  and,  et,  whenever,  on  account 
of  their  signification,  they  cannot  qualify 
the  same  noun,  but  it  is  not  repeated  if 
the  two  adjectives  are  used  to  qualify  the 
same  person  or  thsng;  as  in,  I  saw  this 
morning  a  small  and  a  large  house,  which 
pleased  me  much,  J'ai  vu  ce  matin  une 
petite  et  une  grande  maison,  qui  me  plai- 
sent  beaucoup. 
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A,  Un,  repeated  or  not  before  two  Adjec- 
tives separated  by  the  Conpmction,  Or,  On. 
— When  two  adjectives  separated  by  or, 
oti,  precede  the  noun,  tm  is  repeated 
before  each  ;  but  if  they  follow  it,  7in  is 
used  but  once  ;  as  in,  The  happiness  of  a 
people  depends  upon  its  having  a  good 
or  bad  a(iministration,  Le  bonheur  d'un 
peuple  depend  d'une  boiine  ou  d'une 
inaiwalse  administration. 

Remark. — In  proverbs,  maxims,  or  sen- 
tentious expressions,  un  is  used  or  not ; 
it  is  a  matter  of  taste  ;  as  in,  Too  constant 
a  happiness  sometimes  becomes  intolerable, 
Un  bonheur  trop  constant  devient  souvent 
insupportable. 

Of  A  employed  in  English  before  a  Noun 
qualified  or  not  by  an  Adjective  as  the" attri- 
bute of  the  Verb  To  Be. — Whenever  a  noun 
preceded  by  a  is  used  in  English  as  the 
complement  or  attribute  of  the  verb  to  be, 
un  is  not  expressed  in  French,  unless  the 
English  noun  should  be  qualified  by  an 
adjective  or  a  qualificative  expression,  or 
the  verb  to  be  should  have  for  its  nomina- 
tive the  pronoun  ce  ;  as  in.  My  father  was 
a  general,  and  my  uncle  an  admiral,  Mon 
pere  etait  general  et  mon  oncle  amiral  ; 
One  of  your  brothers  is  a  distinguished 
general,  and  the  other  an  admiral  of  great 
reputation,  L'un  de  vos  freres  est  U7i 
general  distingue,  et  I'autre  z«i  amiral  de 
grande  repntation,  What  is  your  father's 
profession  1  He  is  a  physician,  Quelle 
est  la  profession  de  monsieur  votre  pere  ? 
//  est  medecin,  or,  C'est  un  medecin. 

In  the  first  sentence,  the  names  general 
and  amiral  are  used  as  mere  adjectives ; 
no  idea  of  individuality  is  attached  to 
these  words  ;  the  second  sentence,  on  the 
contrary,  points  out  the  persons  spoken 
of  not  only  as  occupying  the  ranks  of 
general  and  admiral,  but  as  being  among 
those  of  the  same  rank,  the  one  a  general 
and  the  other  an  admiral,  of  a  particular 
kind,  and  the  adjective  un  serves  to  con- 
vey this  view  of  the  mind. 

Remark. — Whenever  the  -dA'^QctivQ  grand 
is  used  with  the  following  noun  to  desig- 
nate a  certain  situation  in  the  govern- 
ment of  a  country,  the  two  words  should 
then  be  united  by  a  hyphen,  as  forming 
but  one  word,  and  un  should  not  be 
expressed;  as  in,  Mr.  M**  is  a  grand- 
officer  of  the  legion  of  honour.  Monsieur 
M**      est     grand  -  qjficicr     de    la    legion 


d'honneur.    The   same  remark  applies  to 
any  expression  of  the  same  character. 

Of  A  before  a  Noun  or  a  Proposition 
7csed  in  Apposition  in  English. — Whenever 
a  is  used  in  English  before  a  noun  or  an 
expression  used  in  apposition  to  another, 
tm  is  not  expressed  in  French;  as.  The 
best  coflfee  comes  from  Mocha,  a  town  of 
Arabia  Felix,  Le  meilleur  cafe  vient  de 
Moka,  ville  de  I'Arabie  heureuse. 

Of  A  placed  hi  English  after  What, 
before  a  Noun,  preceded  or  not  by  an  Adjec- 
tive.— A  used  in  English  after  the  pronoun 
what,  before  a  noun  or  an  adjective,  is  not 
expressed  in  French.  What  a  beautiful 
morning  !     Quelle  belle  matinee  ! 

Of  A  placed  in  English  before  a  Noun 
expressing  Measure  or  Weight. — A,  used  in 
English  before  a  noun  expressing  measure 
or  weight,  is  rendered  in  French  by  the 
article  the:  Corn  sells  for  eight  shillings 
a  bushel,  Le  ble  se  vend  liuit  schellings 
le  boisseau. 

Of  A  placed  in  English  before  a  Word 
expressing  a  Period  qfTime. — When  a  is  used 
in  English  at  the  end  of  a  sentence,  before 
a  noun  expressing  any  period  of  time,  it 
is  rendered  in  French  by  the  preposition 
by,  par;  as  in,  My  father  earns  ten  dol- 
lars a  week,  Mon  pere  gagne  dix  gourdes 
par  semaine. 

Of  the  Adjective  A  used  in  English  before 
a  Noun,  preceded  or  not  by  an  Adjective,  in 
an  Interrogative  or  Aj^rmative  Sentence 
used  Negatively. — AVhenever  an  interroga- 
tive sentence  used  negatively  is  a  mere 
form  of  language  <"0  express  an  affirma- 
tion, a  is  used  m  French  as  in  English, 
and  is  expressed  hy  un;  as  in,  Have  you 
not  a  knife  ?  meaning.  You  have  a  knife, 
have  you  not?  N  'avez-vous  pas  un  cou- 
teau  ?  But  if  the  sentence  be  intended  to 
ascertain  if  really  you  have  a  knife  or  not, 
it  becomes  partitive,  and  a  used  instead  of 
any  is  expressed  by  de;  as  N'avez-vous  pas 
de  couteau  ?  If  the  sentence  be  affirmative 
instead  of  being  interrogative,  a,  if  used  in 
English,  should  be  expressed  by  de  before 
a  noun,  and  by  un  before  an  adjective ;  as 
in.  No,  sir,  I  have  not  a  knife,  Non,  mon- 
sieur, je  n'ai  pas  de  couteau. 

Of  the  Place  of  the  Adjective  A,  L"n. — 
Un  is  always  placed  before  the  noun 
which  it  qualifies,  whether  this  noun  is 
preceded  or  not  by  an  adjective  :  I  have  a 
bird,  .J'ai  un  oiseaii. 
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Exceptions.  (1.)  With  the  adjective 
tout,  un  is  placed  between  that  adjective 
and  the  noun  which  it  qualifies ;  as,  I 
have  spent  a  whole  evening  at  your 
father's,  J'ai  passe  ioute  une  soiree  chez 
votre  pere.  But  if  tout  should  be  used  as 
an  adverb,  meaning  entirely,  quite,  &c., 
the  adjective  un  might  be  placed  indiffe- 
rently before  or  after  it ;  as  in,  That  is 
quite  a  different  affair,  C'est  une  tout 
autre  affaire,  or,  C'est  tout  une  autre 
affaire. 

(2.)  Whenever  the  nouns  monsieur, 
madame,  and  mademoiselle,  are  used  with 
the  pronoun  tel,  to  designate  a  person  in 
a  vague  and  indefinite  manner,  corre- 
sponding in  English  to  the  expressions, 
Mister,  Mistress,  or  Miss  So-and-so,  the 
adjective  un  is  placed  in  French  between 
the  above  nouns  and  the  pronoun  tel ;  as. 
Monsieur  un  tel ;  Madame  une  telle  ;  Made- 
moiselle une  telle. 

(3.)  A  used  in  English  with  the  adjec- 
tive such,  always  follows  it ;  but  in  French 
it  is  placed  before  that  adjective ;  as  in. 
Such  conduct  is  shocking,  Une  telle  con- 
duite  est  choquante. 

Of  Cases  in  which  A  or  One  is  not  ex- 
pressed in  French. — A  or  one  is  not  ex- 
pressed in  French  before  the  numerical 
adjectives  hundred  and  thousand;  as  in, 
How  many  persons  were  there  at  the 
party  last  night  ?  One  hundred.  Com- 
bien  de  personnes  y  avait-il  au  bal  hier 
soir  ?     Cent. 

One,  used  as  a  pronoun  in  English  is 
not  expressed  in  French  in  sentences  like 
the  following  :  If  you  wish  for  a  dog,  I 
can  give  you  a  pretty  one.  Si  vous  desirez 
un  chien,  je  peux  vous  en  donner  un  joli. 

Of  Cases  in  which  A  may  he  expressed  by 
the  Article  The  in  French. — There  are  a 
few  cases  in  which  a  is  expressed  by  the 
article  the  in  French ;  as  in,  I  wish  you  a 
good  morning,  or  evening,  Je  vous  sou- 
haite  le  bon  jour,  or,  le  bon  soir  (idiomati- 
cal.)  But  we  say,  very  properly  :  I  wish 
you  a  pleasant  evening,  or  morning,  Je 
vous  souhaite  une  agreable  soiree  or 
matinee.  However,  the  former  expres- 
sions are  more  elegantly  used  than  the 
latter,  a  always  implying  an  idea  of  pecu- 
liarity which  does  not  suit  the  meaning 
of  the  nouns  head,  nose,  chin,  &c.,  for  a 
man  has  but  one  head,  one  nose,  one 
chin,  &c. 


PRACTICAL  LESSONS   IN    DRAW- 
ING. 

FIFTH    LESSON. 

Having  hitherto  directed  your  attention 
towards  the  simplest  ruies  of  the  art  of 
drawing,  and  furnished  you  with  illustra- 
tions according  with  them,  and  the  pro- 
ficiency you  made  in  the  art;  we  shall  now 
give  you  more  difficult  exercises,  which 
will  be  progressive.  Do  not  be  deterred 
from  mastering  them  by  their  apparent 
difficulty,  because,  as  you  may  be  said  to 
stand  already  upon  the  first  step  of  the 
•ladder  you  will  have  to  mount,  proceed 
with  a  firm  determination  to  plant 
your  foot  upon  the  top  step.  Perse- 
verance should  be  your  constant  watch- 
word, and  stimulate  you  to  surmount  any 
trifling  difficulty  that  obstructs  your  path. 

Before  submitting  the  examples  we  have 
prepared  for  this  lesson,  it  will  be  neces- 
sary to  make  a  few  observations  upon 
copying. 

We  will  suppose  that  you  have  to  copy 
a  drawing, — perhaps  an  architectural  one. 
How  would  you  commence  ?  Most  pro- 
bably differently  to  your  neighbour,  who 
would  also  commence  differently  to  his 
neighbour,  and  so  on,  unless  guided  by 
correct  principles.  Do  not  imagine  that 
what  we  state  is  without  foundation ; 
it  is  perfectly  true,  for  not  long  since  we 
placed  two  drawings  of  the  same  subject 
before  four  pupils,  and  requested  them  to 
copy  them,  and  each  one  commenced  dif- 
ferently. One  of  them  began  at  the  right 
hand  side,  the  other  at  the  left,  another  at 
the  top,  and  the  fourth  in  the  centre  of 
the  drawing.  What  could  illustrate  more 
forcibly  than  these  blunders,  that  attention 
to  the  rules  of  the  art  is  absolutely  neces- 
sary ?  You  might  as  well  expect  to  build 
a  house  by  telling  one  man  to  make  the 
back,  another  the  top,  and  another  the 
lower  windows,  without  furnishing  any  of 
them  with  a  design,  measurement,  or  idea 
of  the  style  ;  when  your  builder,  without 
a  design,  came  to  fix  the  windows,  he 
would  be  in  as  great  a  mess  as  you  will 
be,  if  not  guided  by  principles  and  rules 
in  the  practice  of  the  art  of  drawing. 

You  ask,  "  How  am  I  to  commence  ?  " 
and  to  this  question  we  will  at  once  reply. 
First,  enclose  a  certain  space,  by  means  of 
four  lines,   if  for  a  landscape  ;  or  by  an 
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oval  or  circular  line,  if  for  a  portrait,  &c.  : 
this  is  called  the  boundary  line  of  the  draw- 
ing, and  is  used  to  confine  a  certain  portion 
of  a  landscape  or  other  subject.  The 
importance  of  attending  to  this  rule  will 
be  obvious  to  every  person  ;  and  when  we 
treat  hereafter  of  sketching  from  Nature, 
you  will  then  find  how  essential  it  is  to 
adopt  this  method.  When  the  boundary- 
line  is  formed,  your  next  care  should  be 
to  determine  the  relative  positions  of  the 
principal  objects,  points,  or  features,  &c. ; 
and  if  you  have  attended  to  the  instruc- 
tions given  in  the  former  lessons,  you  will 
not  have  much  difficulty  in  doing  so  by 
means  of  faint  lines  and  dots.  In  a  land- 
scape you  will  have  to  fix  the  height  of  the 
horizon,  which  should  be  done  by  first 
placing  a  dot  at  each  side  of  the  boundary- 
line,  and  then,  if  you  have  judged  the 
distance  correctly,  uniting  the  two  by  a 
faint  line  drawn  through  the  picture  ;  this 
is  called  the  horizontal  line.  When  that 
has  been  done,  determine  the  nearest  con- 
spicuous object  to  the  boundary  line,  its 
height,  width,  and  relative  position  to  the 
horizontal  line,  and  other  objects  ;  then 
fix  the  position  of  the  trees,  distance,  and 
foreground,  by  means  of  faint  outlines,  or 
dots,  or  both,  taking  care  to  observe  their 
relative  situations,  inclinations,  and  mea- 
surements are  regulated  by  their  prox- 
imity to  the  boundary,  horizontal,  and  base 
lines  of  the  picture  ;  the  last-mentioned 
line,  being  the  bottom  or  lower  boundary 
line  of  the  drawing. 

In  fig.  8  (p.  172,  vol.  V.)  you  were  di- 
rected to  draw  a  line  perpendicular  to  the 
horizontal  ones,  this  was  done  for  the  pur- 
pose of  enabling  you  to  judge  the  relative 
distances  of  the  several  angles  of  the  py- 
ramid from  each  other,  and  you  will  find 
it  very  useful  to  draw  a  line  through  the 
centre  of  any  object  that  you  have  to  copy, 
because  it  serves  as  a  guide  to  the  proper 
disposition  of  the  several  other  parts.  Of 
course,  as  you  become  more  and  more 
proficient  in  the  art,  this  will  not  he  always 
necessary. 

We  will  now  commence  some  practical 
illustrations  of  the  preceding  remarks. 
You  are  required  to  draw  fig.  20,  which  is 
a  centre-piece  for  the  border  or  an  orna- 
mental panel.  Fig.  21,  is  a  diagram 
illustrating  the  method  of  doing  so,  which 
is  thus.     First  draw  three  horizontal  lines, 


abycd,  ef.  and  bisect  them  with  the  per- 
pendicular line  g  h.  You  have  only  to 
determine  the  relative   distances   of  each 


Pig.  20. 

point  by  means  of  dots,  and  to  draw  the 
curved  and  straight  lines  faintly,  as  shown 
in  fig.  21,  and   afterwards  to  rub  out  the 


superfluous  lines,  and  strengthen  the  out- 
line by  broad  touches  with  an  H  B  pencil. 
We  have  found  it  an  excellent  plan  to 
cut  the  Indian-rubber  used  for  rubbing 
out  architectural  and  fine  drawings  in  a 
triangular  shape,  because  the  angles  enable 
us  to  remove   very   small   lines,  or   dots. 
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The  Indian-rubber  should  not  be  more  than 
l-4th  to  i}-8ths  of  an  inch  thick. 

Our  next  example  is  of  a  different  cha- 
racter, being  the  outline  of  an  antique 
vase  (fig.  22).      In  drawing  this  figure,   a 


Fig.  23. 


circle  is  first  of  all  drawn,  and  then  it  is 
divided  by  two  perpendicular  lines,  (as 
shown  m  fig.  23),  and  a  horizontal  line 
drawn  above  the  circle.  These  lines  are 
sufficient  to  enable  the  pupil  to  constnict 
the  figure  with  ease. 

Our  next  exercises  are  taken  from  an- 
tique vases,  and  given  without  any  dia- 
gramatic  illustrations  to  enable  the  pupil 


Fior.  24. 


to  construct  them,  because,  having  already 
given   ample  directions,  we  wish  pupils  to 


Fig.  25. 

think  for  themselves,  so  as  to  be  able  to 
act  at  times  without  the  aid  of  an  in- 
structor. 
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(Concluded  from  page  353.) 

There  are  many  plants  which  can 
accommodate  themselves  to  the  most 
diverse  climates  and  localities  ;  and  there- 
fore ascend  from  the  plains  close  to  the 
boundary  of  vegetable  life  on  the  highest 
mounrains.  But  it  is  the  general  law  in 
these  cases  for  such  plants  to  be  singu- 
larly modified  in  appearance  and  anatomi- 
cal structure  as  they  ascend.  The  spring 
gentian,  Gentiana  verna,  is  one  of  the 
exceptions,  which  Raymond  found  un- 
altered at  all  heights  in  the  Pyrenees. 

Trees,  plants,  and  bushes,  of  humbler 
growth,  which  occur  on  the  plains  and  at 
great  heights,  are  usually  much  smaller  in 
the  latter  situation.  The  leaves,  and  every- 
thing green  about  them,  dwindle  witli  the 
increased  elevation;  and  the  pure,  well- 
defined  green  is  exchanged  for  an  ill-de- 
fined light  yellow.  Singular  enough, 
those  parts  which  seem  most  capable  of 
resisting  cold,  as  the  leaves  and  stalks,  are 
uniformly  subjected  to  a  diminution  of 
their  vital  functions ;  while  the  flowers 
remain  of  the  same  size,  are  never  de- 
formed, and  become  more  dense  and  richer 
in  their  colours.  While  the  Myosotis  sil- 
vestris  becomes  stunted,  its  flowers  assume 
an  intense  blue,  the  admiration  of  the 
traveller.  The  ^flowers  of  the  pale  prim- 
rose have  a  much  deeper  colour  on  the  top 
of  the  Faulhorn,  while  the  plant  itself  is 
much  smaller  than  its  congener  on  the 
Swiss  plains.  The  observations  of  M. 
Parrot,  among  others,  are  to  this  effect  on 
the  flora  of  the  Caucasus,  of  Ariirat,  the 
Swiss  and  Italian  Alps,  and  the  Pyrenees. 
The  arctic  flora  is  similarly  distinguished. 

The  preceding  references  to  different 
climatic  states  are,  however,  perfectly  in- 
adequate to  explain  the  phenomena  of 
vegetable  distribution.  While  an  analogy 
is  often  observable  between  the  plants  of 
diflwrent  regions  under  corresponding  cir- 
cumstances of  latitude,  elevation,  and  soil, 
the  species  are  generally  found  to  be  dif- 
ferent ;  and  usually  the  botanical  cha- 
racter of  countries  not  widely  apart  from 
each  other,  is  totally  different,  though 
under  the  same  parallels. 

Some  plants  are  entirely  confined  to 
one  side  of  our  planet.  The  beautiful 
genus  Erica,  or  heath,  of  which  there  are 
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upwards  of  300  species,  occurs  with  breaks 
over  a  narrow  surface,  extending  from  a 
high  northern  latitude  to  the  Cape  of 
Good  Hope.  But  the  whole  continent  of 
America  does  not  contain  a  single  native 
specimen  ;  nor  has  a  Poenia  been  found  in 
it,  except  a  solitary  one  to  the  west  of  the 
Rocky  Mountains.  On  the  other  hand, 
the  New  World  contains  many  families,  as 
the  Cacti,  which  are  not  found  naturally 
in  the  Old. 

Some  plants  occur  in  a  single  specific 
locality,  frequently  a  contracted  area,  and 
nowhere  else.  The  beautiful  Disa  grandi- 
Jiora  is  limited  to  a  spot  on  the  top  of  the 
Table  Mountain  at  the  Cape ;  and  the 
celebrated  cedar  of  Lebanon  appears  to 
be  restricted  in  its  spontaneous  growth  to 
the  Syrian  mountains.  The  small  island 
of  St.  Helena  has  an  indigenous  flora, 
with  a  few  exceptions  different  from  that 
of  the  rest  of  the  globe. 

Mountain  chains  of  no  great  width  very 
commonly  divide  a  totally  distinct  botany. 
There  is  a  marked  difference  in  the  vege- 
tation of  the  Chilian  and  opposite  side 
of  the  Andes,  though  the  climate  as  well 
as  the  soil  is  nearly  the  same,  and  the  dif- 
ference of  longitude  very  trifling.  In 
North  America,  two  completely  different 
classes  of  vegetation  appear  on  the  two 
sides  of  the  Rocky  Mountains.  A  variety 
of  oaks,  palms,  magnolias,  azaleas,  and 
magnificent  rhododendrons  occur  on  the 
eastern  side,  all  of  which  are  unknown 
on  the  western,  the  region  of  the  giant 
pine. 

The  distinct  vegetation  possessed  by 
various  parts  of  the  globe,  has  led  to  its 
division  into  botanical  kingdoms,  or  phyto- 
geographical  regions,  named  in  general 
after  the  genera  that  are  either  peculiar 
to  them,  or  predominant  in  them.  The 
arrangement  of  M.  Schouw,  which  is 
usually  adopted,  discriminates  twenty-five 
great  provinces  of  characteristic  vegeta- 
tion upon  the  surface  of  the  earth. 

In  constituting  any  portion  of  the  globe 
into  a  phyto-geographical  region,  M. 
Schouw  has  proceeded  upon  the  following 
principles: — L  That  at  least  one  half  of 
the  species  should  be  indigenous  in  it. 
2.  That  a  quarter  of  the  genera  should 
also  be  peculiar  to  it,  or  at  least  should 
have  a  decided  maximum.  3.  That  indi- 
vidual families  of  plants  should  either  be 


exclusively  confined  to  the  region,  or  have 
their  maxima  there. 

The  phenomena  of  botanical  geography 
and  the  facts  of  geology  are  mutually  il- 
lustrative. The  existing  dry  land  having 
been  upheaved  above  the  waters  at  different 
epochs,  it  may  be  reasonably  inferred 
that  each  portion  on  its  emergence  re- 
ceived a  vegetable  creation  in  harmony 
with  its  position.  The  ultimate  constitu- 
tion of  the  general  surface  into  different 
botanical  kingdoms  would  hence  follow, 
each  of  which  has  preserved  its  ]U*imitive 
features,  while  adjoining,  and  even  far 
distant  foci,  have  to  some  extent  inter- 
mingled their  respective  products,  under 
control  of  the  natural  agencies  of  dif- 
fusion. 

The  agents  that  involuntarily  officiate 
in  the  diffusion  of  vegetable  products  are 
the  atmosphere,  the  waters,  and  many 
animals. 

1.  The  impulsion  of  the  atmosphere  in 
its  calmest  state,  is  quite  sufficient  to 
transport  to  considerable  distances  seeds 
furnished  with  downy  appendages  or  wing- 
lets,  as  is  the  case  with  many  plants, 
with  the  minute  sporules  of  cryptogamia, 
which  are  light  as  the  finest  powder.  When 
ordinary  breezes  convey  the  sand-dust  of 
the  Sahara  a  thousand  miles  or  more  from 
the  desert,  it  may  be  conceived  that  seeds, 
wiiich  are  comparatively  heavy,  are  borne 
far  from  home  by  the  hurricane.  Two 
Jamaica  lichens,  which  had  never  been 
seen  in  France  before,  were  found  by  De 
Candolle  growing  on  the  coast  of  Brit- 
tany, the  offspring  of  sporules  which  had 
been  swept  over  the  Atlantic. 

2.  The  mountain  torrent  washes  down 
into  the  valley  the  seeds  that  have  acci- 
dentally fallen  into  it,  or  have  been  swept 
away  by  its  overflows ;  and  hence  the 
plants  of  the  High  Alps  occur  on  the 
plains  of  Switzerland,  which  are  entirely 
wanting  in  France  and  Germany.  Rivers 
answer  the  same  purpose  more  exten- 
sively, and  also  the  oceanic  currents.  The 
nicker-tree,  one  of  the  leguminous  tribe, 
has  been  raised  from  seed  borne  across 
the  Atlantic  by  the  Gulf  stream. 

3.  Animals  of  the  sheep  and  goat  kinds, 
with  the  horse,  deer,  buffalo,  and  others, 
widely  disperse  several  species  of  plants, 
the  seeds  of  which,  furnished  with  an  ap- 
paratus of    barbs   and   hooks,    adhere   to 
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their  coating.  Seeds  also  of  various  kinds 
pass  through  the  digestive  organs  of  birds, 
uninjured  as  to  their  vitality.  The  little 
squirrel  buries  the  acorn  in  the  ground 
for  winter  provender,  and  sows  an  oak,  if 
prevented  from  returning  to  the  spot. 

Plants  capable  of  extended  naturaiiza- 
'^tion,  and  serviceable  as  articles  of  food  or 
luxury,  have  been  widely  disseminated  by 
the  human  race  in  their  migrations.  The 
cerealia  afford  a  striking  example.  These 
important  grasses  known  to  the  ancients, 
wheat,  barley,  oats,  and  rye,  were  the  gifts 
of  the  Old  World  to  the  New.  They  are 
also  importations  into  Europe ;  but  the 
loose  reports  of  the  ancients  and  the  dili- 
gent researches  of  the  moderns  alike  leave 
us  in  ignorance  of  their  native  seat.  Pro- 
bability points  to  the  conclusion  that  they 
have  spread  from  the  neighbourhood  of 
the  great  rivers  of  Western  Asia,  the  pri- 
mitive location  of  the  human  family  ;  and 
it  is  not  impossible  that  in  that  imper- 
fectly explored  district,  or  further  east  on 
the  Tartarian  table  -  land,  some  of  the 
cereals  may  yet  be  found  growing  sponta- 
neously. The  first  wheat  sown  in  North- 
America,  consisted  of  a  few  grains 
accidentally  found  by  a  negro  slave  of 
Cortes,  among  the  rice  taken  for  the  sup- 
port  of  his  army.  In  South  America  the 
first  wheat  was  brought  to  Lima  by  one  of 
the  early  colonists,  a  Spanish  lady,  Maria 
d'Escobar.  An  ecclesiastic,  Jose  Rixi, 
was  the  first  to  sow  it  in  the  neighbour- 
hood of  Quito. 

Maize,  or  Indian  corn  (Zea  mays),  has 
been  dispersed  in  the  Old  World  from  the 
New  ;  and  also  a  more  important  product, 
the  potato  (Solarium  tuberosum),  the  use 
of  which  now  extends  from  the  extremity 
of  Africa  to  Lapland.  In  Chili,  the  na- 
tive country  of  the  plant,  it  occurs  at 
present  in  a  wild  state.  The  Spaniards 
imported  it  into  Spain,  and  from  thence 
it  was  communicated  to  Italy.  It  was 
first  made  known  in  England  at  a  subse- 
quent period  from  Virginia,  having  been 
received  there  from  the  Spanish  colonists 
in  South  America,  as  it  is  not  a  native 
of  intervening  Mexico. 

The  grape-vine,  so  extensively  spread 
over  Europe,  is  probably  not  indigenous 
in  any  part  of  it.  It  chiefly  owes  its  dif- 
fusion there  to  the  Romans,  who  received 
it  from  the  Greeks,  to  whom  it  most  likely 


immediately  came  from  the  country  be- 
tween the  Black  and  Caspian  Seas.  The 
Romans  introduced  most  of  the  finer 
European  fruit-trees,  some  from  Africa, 
as  the  pomegranate,  but  the  great  majo- 
rity from  Western  Asia,  as  the  orange, 
fig,  cherry,  peach,  apricot,  apple,  and  pear. 
A  variety  of  the  plum,  the  damson,  or 
damascene,  came  from  the  neighbourhood 
of  Damascus  during  the  Crusades.  The 
name  of  the  damask-rose  points  to  the 
importation  of  the  plant  from  the  same 
quarter  into  Europe. 

The  ocean  as  well  as  the  land  has  dif- 
ferent botanical  regions ;  and  changes  of 
the  vegetation  are  observed  with  the  depth 
analogous  to  the  variation  of  terrestrial 
plants  with  the  height.  Marine  vegetation 
seems  to  have  its  vertical  extent  deter- 
mined by  the  subaqueous  range  of  light, 
which  varies  with  the  power  of  the  sun 
and  the  transparency  of  the  water. 


SCIENTIFIC  FACTS. 

Professor  Faraday,  in  a  recent  lec- 
ture before  the  Royal  Institute  of  Eng- 
land, upon  the  Magnetic  Forces,  made  the 
following  interesting  announcement : 

A  German  astronomer  has  for  many 
years  been  watching  the  spots  on  the  sim, 
and  daily  recording  the  result.  From 
year  to  year  the  groups  of  spots  vary. 
They  are  sometimes  very  numerous,  some- 
times very  few.  After  awhile  it  became 
evident  that  the  variation  in  number  fol- 
lowed a  descending  scale  through  five 
subsequent  years,  and  then  an  ascending 
scale  through  five  subsequent  years,  so  that 
the  periodicity  of  the  variations  became  a 
visible  fact.  While  our  German  friend  was 
busy  with  his  group  of  sun-spots,  an  Eng- 
lishman was  busy  with  the  variations  of  the 
magnetic  needle.  He,  too,  was  a  patient 
recorder  of  patient  observations.  On 
comparing  his  tabular  results  with  those 
of  the  German  astronomer,  he  found 
that  the  variations  of  the  magnetic  needle 
corresponded  with  the  variations  of  the 
sun-spots  —  in  the  years  when  the  groups 
were  at  a  maximum,  and  so  on  through 
their  series.  This  relation  may  be  coin- 
cident merely,  or  -lerivative ;  if  the  latter, 
then  do  we  connect  astral  and  terrestrial 
magnetism,  and  »iew  sources  of  science 
are  open  to  uh 
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"  Then  came  hot  July,  boiling  like  to  fire. 

That  all  his  garments  he  had  cast  away, 
Upon  a  lyon  raging  yet  with  ire 

He  boldly  rode,  and  made  him  to  obey ; 
(It  was  the  beast  that  whilom  did  forray 

The  "N'cmraau  forest,  till  the  Amphitrionide 
Him  slew,  and  with  his  hide  did  him  array)  ; 

Behind  his  backe  a  sithe,  and  by  his  side 
Under  his  belt  he  bore  a  sickle  circling  wide." 

Spenser. 

While  the  glittering  dew  hangs  upon 
the  fragrant  flowers,  and  humble  blades  of 


grass,  and  the  skylark's  wild  lay  so  clear 
and  loud  resounds 

"  O'er  fell  and  fountain  shccu 
O'er  moor  and  mountain  green," 

let  us  hie  away  to  the  meadows  bespangled 
with  wild  flowers,  and  admire  tlie  beauties^ 
aye,  the  glories  of  Nature. 

Listen  to  the  bleating  sheep,  and  cack- 
ling poultry, 
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•'  And   shepherd's  pipe,  and  song  of  blooming 
maid, 
Quick    as    sho   turns    the    odour  -  breathing 

swathes 
Of  new -mown  hay," 

and  tell  me  is  not  tliis  a  treat  the  slumber- 
ing inmates  of  yoii  vine-covered  cot  would 
do  well  to  enjoy  ?  They  know  not  the 
beauties  of  Nature  who  lead  a  sluggard's 
life.  They  lose  the  fragrance  of  the  morn- 
ing breeze  that  invigorates  the  frame  ;  the 
beauties  of  the  countless  insect  world 
bursting  into  life;  the  music  of  the  gurg- 
ling brook  or  silvery  sparkling  sream  ; 
the  echoing  notes  of  a  thousand  tliroats, 
that  resound  from  grove  to  hiii ;  the  floods 
of  golden  light  pouring  fronr  the  glorious 
sun  and  relieved  with  every  gradation  of 
colour  in  the  ever-changing  clouds;  and 
the  spiral  wreaths  of  azure  smoke  tliat 
upward  tower  from  amid  yonder  cluster  of 
dark  waving  trees  where  the  quiet  hamlet 
lies. 

If  we  climb  the  castled  cliffs,  or  rude 
craigs,  time-woni  and  channelled  by  the 
floods, 

"Whence  Nature's  universal  face 
Illumined  smiles  with  new-born  grace," 

we  shall  discover  fresh  charms  to  entice 
\is  to  ramble  again  over  the  dewy  meads, 
when  after  sweet  slumbers 

' '  fresh  and  free 
The  soul  pours  forth  its  orisons  v/ith  zeal 
To  the  great  Spirit  of  Eternity, 
That  was,  and  is,  and  shall  for  ever  be." 

In  the  Alban  Calendar,  July  was  called 
Quintilis  to  denote  its  numerical  position, — 
oeing,  in  fact,  the  fifth  month  of  the  old 
Latin  year  ;  whereas  now  it  is  our  seventh. 
It  was  sacred  to  Jupiter,  and  consisted  of 
thirty-six  days,  which  Romulus  reduced 
to  thirty-one,  and  Numa  Pompilius  to 
thirty,  but  Julius  Caesar  restored  the  day 
which  Numa  had  taken  away  from  it.  In 
consequence  of  the  alterations  made  in 
the  calendar  by  Numa,  July  became  the 
seventh  month  in  the  year,  but  retained 
the  name  of  Quintilis,  until  Mark 
Antony  changed  its  name  to  Julius,  as  a 
compliment  to  Julius  Cassar,  who  had 
done  so  much  to  improve  the  calendar. 

The  synonymes  of  the  month  are  as 
follows:  in  LiSLtin,  Julius  ;  French,  Juillet ; 
Italian,  Luglio ;  Portuguese,  Julho ;  and 
Saxon,  TIeu  mo7iat}i,  Hey  monath,  or  Hay 
iBionth,    because    the   hay-harvest   of    our 


Saxon  ancestors  was  held  in  this  month. 
It  was  also  called  Maed  vioixitli,  because  at 
this  season  the  meadows  are  covered  with 
bloom. 

The  allegorical  representation  of  the 
mouth  consisted  of  a  young  man  in  a  light 
jacket  eating  cherries  ;  his  face  and  chest 
sunburnt,  and  his  head  surmounted  by  a 
wreath  of  wild  thyme.  He  bore  a  scythe 
on  his  shoulders,  symbolical  of  the  hay- 
harvest,  while  an  ample  bottle  liung  at  his 
girdle,  and  at  his  side  was  the  sign  of  Leo, 
the  lion,  alluding  to  the  sun  entering  that 
sign  on  the  twenty-third  of  the  month. 

As  our  space  ot)liges  us  to  be  brief,  we 
shall  take  a  cursory  glance  at  the  chrono- 
logy of.  the  month  befoFe  examining  the 
beauties  of  its  natural  histQr\. 

The  First  Day.  — Tfi*  1582  James 
Crichton,  commonly  called  "  the  Admi- 
rable," was  assassinated  by  the  Prince  of 
Mantua.  In  1690,  was  fought  the  famous 
battle  of  the  Boyne ;  and  in  1798  the 
battle  of  the  Nile  was  fought. 

The  Second  Day.— In  1489,  Arch- 
bishop Thomas  Cranmer  was  born,  at 
Aslacton,  in  Nottinghamshire ;  and  in 
1724  Friedrich  Gottlieb  Klopstock  was 
born  at  Quedlinburg.  Goethe  remarked 
that  "  German  literature  was  greatly 
indebted  to  Klopstock,"  but  times  have 
changed,  and  his  effusions,  although  much 
admired,  are  tedious  to  read  throughout. 

The  Third  Day.  —  This  day  com- 
mences what  are  termed  the  Dog-days, 
which  continue  until  the  eleventh  of 
August.  The  name  was  given  in  refer- 
ence to  the  heliacal  rising  of  the  constella- 
tion of  Canis  Major,  called  Sirius  or  the 
Dog-star,  which  was  fornierlj^  thought  to 
make  the  sea  boil,  dogs  to  go  mad,  wine  to 
turn  sour,  animals  generally  to  languish, 
and  to  originate  fevers  and  cholera.  The 
name  applied  to  this  period  probably  took 
its  origin  from  a  festival  having  been  for- 
merly held  at  Argos,  expressly  insti- 
tuted for  the  killing  of  dogs  during  this 
season. 

In  1799,  died  William  Curtis,  the  author 
of  the  "  Flora  Londinensis,"  and  origin- 
ator of  the  "Botanical  Magazine."  He 
was  also  an  excellent  entomologist  and 
ornithologist. 

The  Fourth  Day  is  dedicated  to  St. 
Ulric,  bishop  of  Augsburg  ;  formerly  the 
people  brought  fish, 
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"  Both  carpes  and  pykes  rtud  raullcts  fat, 
Ilis  favour  liere  to  win." 

and  the  fish  thus  offered  was  sold  at  the 
altar  for  the  benefit  of  the  church. 

TJie  Translation  of  St.  Mar! in  is  fixed 
upon  this  day;  and  although  the  day  is 
retained  in  the  calendar  of  tlie  Church  of 
England,  yet  it  is  not  observed. 

In  1776,  the  declaration  of  American 
Independence  was  received  and  adopted 
by  thirteen  of  the  United  States. 

The  Fifth  Day.— In  I680,  the  battle 
of  Sedgenioor  was  fought  near  Bridgevvater, 
in  Somersetshire. 

The  Sixth  Day. — In  1755  was  born 
John  Flaxman,  the  eminent  sculptor. 

The  Seventh  Day  is  dedicated  to 
St.  Thomas  a  Becket,  Archbishop  of  Can- 
terbury, who  v/as  murdered  at  the  altar  of 
Canterbury  Cathedral  the  twenty-ninth  of 
December.  1170. 

In  1816,  Richard  Brinsley  Sheridan, 
the  eminent  poet,  dramatist,  and  states- 
man, died  in  poverty. 

The  Eighth  Day. — In  1533,  Ariosto, 
the  celebrated  poet,  died  at  Ferrara. 

The  Ninth  Day. — In  li42.  Christo- 
pher Columbus,  the  discoverer  of  America, 
was  born. 

The  Tenth  Day.— In  1509,  John 
Calvin,  the  Reformer,  was  born  at  Noyon, 
in  Picardy,  where  his  father,  Gerard  Cal- 
vin, carried  on  the  trade  of  a  cooper. 

The  Eleventh  Day. — In  1732,  Joseph 
Jerome  Le  Francais  De  Lalande,  the 
celebrated  astronomer,  was  born  at  Bourg, 
in  the  department^of  Ain. 

The  Twelfth  Day.— In  1530,  Eras- 
mus died  at  Basle,  aged  sixty-nine.  His 
"  Colloquies,"  first  published  at  Basle  in 
1522,  are  amusing,  and  powerfully  written 
in  some  parts. 

The  Thirteenth  Day.  —  In  1718, 
William  Penn,  the  Quaker,  the  founder  of 
the  city  of  Pliiladelpliia,  died,  aged 
seventy-four. 

The  Fourteenth  Day. — In  1728,  the 
celebrated  anatomist  and  surgeon,  John 
Hunter,  was  born  at  Long  Calderwood, 
in    Kilbride,    near   Glasgow.*      In   1755, 


*  For  a  sketch  of  the  Life  of  Hunter,  see 
vol.  iii.  of  Family  Tutor,  p.  117.  We  may  remark 
that  much  doubt  exists  as  to  the  date  of  his 
birth.  In  our  former  article  it  is  fixed  in  Feb- 
ruary, but  we  have  since  been  informed  that  it 
is  nov\^  generally  snpj)03cd  to  have  been  on  the 
fourteenth  of  July. 


Mrs.  Siddons,  the  celebrated  tragic  actress, 
was  born.  In  1789,  tl)e  Bastile  of  Paris, 
was  stormed  and  destroyed  by  the  people,  a 
preliminary  to  the  other  outrages  that  were 
afterwards  committed. 

The  Fifteenth  Day  is  dedicated  to 
St.  Swlthin,  who  lived  in  tlie  ninth  cen- 
tury. He  was  the  deviser  and  originator 
of  tithes  in  England,  and  the  priest  of 
king  Egbert.  Being  very  pious  and 
learned,  he  was  created  bishop  of  Win- 
chester, and,  dying  in  the  year  865,  was 
canonized  by  the  pope.  He  requested  that 
he  might  be  buried  in  the  open  church- 
yard ;  which  was  a  singular  request,  inas- 
much as  the  bishops  were  generally  buried 
in  the  chancel  of  the  minster.  The  story 
runs,  that  the  monks  wishing  to  translate 
the  remains  of  the  saint,  on  his  being 
canonized,  resolved  to  do  so  on  the  15th 
of  July,  with  a  solemn  procession  and 
great  pomp,  but  as  it  rained  violently  on 
that  day  and  the  forty  days  succeeding, 
they  looked  upon  it  as  a  mark  of  dis- 
appiobation  of  the  saint,  and  erected  a 
chapel  over  his  grave  instead,  at  which  many 
miracles  are  said  to  have  been  performed. 
Ever  since  then,  a  popular  notion  has 
prevailed  that  if  it  rains  on  St.  Swithin's 
day,  there  vail  be  rain  for  the  forty  ensuing 
days. 

In  1839,  the  Chartist  riots  took  place  at 
Birmingham,  when  between  £30,000  and 
£40,000  worth  of  damage  was  done  by  the 
rioters. 

_  The  Sixteenth  Day.— In  1723,  Sir 
Joshua  Reynolds  was  born  at  Plympton, 
St.  Mary,  Devonshire  :  as  a  painter,  he 
stood  unrivalled  in  his  day,  and  did  much 
to  improve  the  art.  It  has  been  said  of 
him,  that  he  "  exalted  portrait  to  the 
dignity  of  history;"  and  Northcote  re- 
marks that ;  ''  to  the  grandeur,  the  truth, 
and  simplicity  of  Titian,  and  to  the  daring 
strength  of  Rembrandt,  he  has  united  the 
chasteness  and  delicacy  of  Vandyck." 

The  Seventeenth  Day. — In  1074, 
Dr.  Isaac  Watts,  the  great  Nonconformist 
divine,  was  born  at  Soutliampton. 

The  Eighteenth  Day.  —  In  1761, 
Thomas  Sherlock,  an  eminent  prelate  of 
the  English  church,  died,  aged  eighty- 
three  years.  He  was  bishop  of  London 
in  1748,  and  is  known  as  the  author  of 
"  The  Use  and  Intent  of  Prophecy  :"  and 
in  1374,  Francesco  Petrarca,  or  Petrarch, 


380 


THE  MONTHS— JULY. 


died  at  Arqua,  near  Padua,  in  the  seventieth 
year  of  his  age.  He  was  one  of  the  most 
celebrated  Italian  poets  as  his  works 
testify,  particularly  the  sonnets  to  Laura 
de  Noves,  and  his  canzone,  or  "  Ode  to 
the  V^irgin,"  with  which  his  poetry  about 
Laura  closes. 

The  Nineteenth  Day. —  In  1674, 
Rembrandt  Van  Rhyn,  a  celebrated  painter 
and  engraver,  died. 

The  Twentieth  Day  is  dedicated  to 
St.  Margaret,  an  Italian  virgin,  vrho  was 
martyred  in  278.  Although  the  name  is 
retained  in  our  calendar,  the  day  is  not 
kept.  In  1807,  a  meteorolite  fell,  in  Con- 
stantinople, which  destroyed  several  houses. 
The  Twenty-first  Day. — In  1796, 
Robert  Burns,  the  poet,  died,  aged  thirty- 
seven.  His  poetry  was  well  suited  to 
gain  popularity. 

The  Twenty-,  second  Day  is  dedi- 
cated to  St.  Mary  Magdalene.  In  1706, 
the  union  of  England  and  Scotland  took 
place. 

The  Twenty-third  Day. — In  1588, 
*' The  English  Mercurie"  was  published, 
and  is  supposed  to  be  the  first  English 
newspaper  issued. 

The  Twenty-fourth  Day. — In  1704, 
the  Prince  of  Hesse  d'Armstadt,  who  com- 
manded 1,800  men,  English  and  Dutch, 
took  possession  of  Gibraltar.  In  1709, 
Insurances  were  first  established  in  Lon- 
don ;  but  Insurance  policies  were,  how- 
ever, first  used  in  Florence,  in  1523. 

The  Twenty-fifth  Day  is  dedicated 
to  aS"^.  James  the  Apostle,  but  has  long 
ceased  to  be  observed.  Formerly  the 
Catholic  priests  blessed  apples  upon  this 
day,  and  a  popular  belief  prevailed  that 
whoever  eat  oysters  on  this  day,  would 
not  want  money  for  the  remainder  of  the 
year.  In  1849,  the  first  stone  of  the 
Portland  Breakwater  was  laid  by  His 
Royal  Highness  Prince  Albert. 

The  Twenty-sixth  Day  is  dedicated 
to  St.  Ann,  the  mother  of  the  Virgin 
Mary.  In  1830,  the  disturbances  in  Paris 
commenced  and  lasted  for  several  days, 
ending  in  the  abdication  of  Charles  X. 
and  the  acceptance  of  the  crown  of  France 
by  Louis  Philippe. 

The  Twenty-seventh  Day. — In  1747, 
died  the  Rev.  Nicholas  Tindal,  the  trans- 
lator of  ''  Rapin's  History  of  England," 
which  he  also  continued. 


The  Twenty-eighth  Day. — In  1835, 
Fieschi,  made  an  attempt  against  the  life 
of  Louis  Philippe  and  his  three  sons  as 
they  rode  along  the  line  of  National 
Guards,  on  the  Boulevard  du  Temple. 
The  machine  exploded,  wounding  Fieschi, 
and  killing  and  injuring  upwards  of  fifty 
persons. 

The  Twenty-ninth-day. — In  1883, 
William  Wilberforce,  the  eminent  philan- 
thropist, and  great  promoter  of  the  abo- 
lition of  the  slave-trade  and  slavery,  died, 
aged  seventy-four  years. 

The  Thirtieth  day.— In  1771,  Thomas 
Gray,  the  poet,  author  of  the  "  Elegy  in 
a  Country  Church-yard,"  died  in  the  fifty- 
fifth  year  of  his  age. 

The  Thirty-first  day. — In  1556,  Ig- 
natius Loyola,  the  founder  of  the  order  of 
Jesuits,  died  at  Rome,  aged  sixty  -•  five 
years. 

Occasional  refreshing  showers,  and  the 
intense  heat  of  July,  have  made  plants 
thrive  in  the  gardens,  in  the  lanes,  on  the 
walls,  and  in  the  woods.  The  country 
looks  beautiful,  the  ferns  rustle,  and 

"Blue  bells*  wave  tremulous.     The  mountain 

thyme  t 
Purples  the  hassock  of  the  heaving  mole, 
And  the  short  turf  is  gay  with  tormentils,  1 
And  bird's  foot  trefoil,  §  and  the  lesser  tribes 
Of  hawkweeds,  ||  spangling  it  with  fringed  stars.  "■ 

A  gorgeous  array  of  flowers,  wild  and 
cultivated,  pour  forth  their  fragrance  into 
the  summer  breezes,  and  delight  us  with 
their  varied  hues,  as  well  as  with  their 
grateful  perfumes. 

Did  time  permit,  we  might  take  a  sur- 
vey of  the  floral  beauties  of  the  month, 
in  tlie  fields  and  gardens.  In  former  days, 
our  delight  was  to  examine  the  "  alphabet 
of  the  angels,"  as  flowers  are  poetically 
called.  As  Cowper  expresses  himself: 

"  I  have  loved  the  rural  walk  through  lanes 
Of  grassy  swarth,  close  cropped  by  nibbling 

sheep, 
And  skirted  thick  with  intertexture  firm 
Of  thorny  boughs  ;  have  loved  the  rural  walk 
O'er  hills,   through    vtiUeys,   and   by  river's 
brink." 

Observe  the  beautiful  damask  rose  {Rosa 
Damascena) ;  the  yellow  rock  rose  (Cistus 
helianthemum),  and  the  China  rose  hibis- 
cus {hibiscus  rosa  Sinensis).  How  grace- 
ful   their    flowers    look    intermixed   with 

*  Campanula  rotundifolia.   +  Thymus  serpyllum, 
X   Tormentilla  erecta      §  Zotv^  peregrinua. 
II  Hieracium  auricuda. 
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tb€  green  leaves,  and  other  flowers  close  at 
hand.  There  is  the  musk  mallow  (Malva 
moschata) ;  the  sweet  \B.yendiGX  {Lavandula 
spica), 

' ' -whose  spikes  of  azure  bloom, 

Shall  be  erewhile  in  arid  bundles  bound, 
To  lurk  amidst  the  labours  of  the  loom. 
And  crown  her  kerchiefs  clean  with  mickle  rare 
perfume." 

tlie  marvel  of  Verw  {Mirabilis  jalapa);  the 
Japan  lily  {L'dium  J  upon  i  cum) ;  the  Marta- 
gon  lily  (Z.  chalcedonicum) ;  the  stately 
hollyhock  {AUheearosa) ;  the  elegant  dyer's 
coreopsis  (Calliopsis  bicolor)  ;  and  the 
whorl-leaved  coreopsis  (C.  verticillata). 

What  a  beautiful  border  of  pinks  and 
carnations  this  is.  Here  is  the  tree 
pink  {Dianthus  arhoreus) ;  the  China  pink 
(Z).  Chinensis) ;  and  many  other  varieties 
including  the  clove  pink,  or  carnation 
(Z).  carijophyllus) ;  the  alpine  (Z).  alpinus)  ; 
the  rock  (Z).  petraus) ;  and  above, 

" the  wild  pinkf  crowns  the  garden  wall, 

And  with  the  flowers  are  intermingled  stones 
Sparry  and  bright,   rough    scatterings  of  the 
hills." 

Let  us  away  to  the  fresh  meadows,  and 
shady  lanes,  to  get  a  glimpse  at  the  wild 
flowers.  We  shall  find  the  bog-pimpernel 
{Anagallis  tenelCa)  ;  and  the  bog-asphodel 
{Narthecium  ossifragum)  with  its  yellow 
flowers  on  yonder  heath,  where  we  may 
perchance  discover  the  ling  {Calluna  vul- 
garis), with  pretty  small  flowers :  and  the 
sun-dew  (Droscera  rotundi folia.) 

Tliis  is  a  pleasant  lane,  'tis  shady,  and 
fragrant  with  the  perfume  of  wild  flowers. 
Look  in  the  hedge ;  that  plant  with  the 
large  pale  blue  star- shaped  flowers,  is 
pale  blue  succory,  or  blue  endive  (Cicho- 
rium  intyhus),  sometimes  called  chicory. 
By  its  side  is  the  hedge  wound-wort 
(Stachys  sylvatica),  so  frequently  called 
clown's-heal-all,  because  it  was,  and  is, 
often  employed  to  staunch  blood.  The 
bell-shaped  flower,  with  its  dark  green 
leaves,  is  the  thorn-apple  {Datura  stramo- 
nium), the  fruit  of  which  looks  so  ele- 
gant when  dissected  or  skeletonized.f 
The  extract  from  the  expressed  juice  of 
the  leaves  is  employed  by  medical   men  as 

*  Diantlms  campestris. 

t  For  the  method  of  making  plant-skeletons, 
see  Family  FrUud,  vol.  ii.,  p.  193  (Old  Series); 
and  for  the  gnmping  and  list  of  plants,  see 
vol  i.  FamUi/  Frit7id  (^evi  Series),  p.  144. 


a  narcotic  and  stimulant,  especially  in 
spasmodic  asthma.  The  elder  {Sa7nbucus 
nigra),  which  flowered  last  month,  is  now 
bacoming  laden  with  berries,  so  much 
prized  by  British  housewives  for  making 
wine.  Its  leaves  make  a  useful  ointment, 
its  young  shoots  a  pickle,  its  flowers  dis- 
tilled with  water  afford  a  cosmetic  wash, 
and  the  pith  of  the  tree  is  used  by  the 
philosopher  in  his  electrical  experiments.* 
We  have  chatted  in  ovu-  ramble  over 
the  various  plants  with  which  Nature  has 
adorned  our  liedges  and  iieaths,  until  we 
have  entered  upon  the  busy  scene  of  hay- 
making,— always  a  source  of  pleasure  to 
the  young,  and  even  to  the  aged,  who 
delight  to  tell  their  oft-told  tales  of  love, 
whispered  at  eve  after  the  well  -  fllled 
wagons  had  been  carried  to  the  yard  to 
increase  the  snug  stacks  of  sweet  new- 
mown  hay.  "  Haymaking,"  says  Willi.im 
Hone,  in  his  "  Year-book,"  "is  one  of  the 
most  pleasing  occupations  of  an  English 
summer.  The  bright  green  of  the  smooth 
mown  fields,  bordered  by  '  hedge  -  roRv 
elms,'  the  sweet  smell  of  the  new  hay,  the 
bustle  and  merry  songs  of  the  busy  hay- 
makers, and  the  waving  uncut  crops, 
are  to  the  peaceful  mind  of  a  thinking 
observer  really  cliarming.  In  the  hay- 
field  the  master  distributes  his  men  with 
the  same  attention  to  their  abilities  as  the 
manager  of  a  theatre  casts  the  charac- 
ters of  a  play  among  his  performers. 
The  younger  and  less  experienced  are  set 
to  rake  the  hay  up  into  ridges,  called  in 
Dorset  *  wales,'  or  to  put  it  up  into  cocks ; 
some  of  that  numerous  class  of  labourers 
who  have  more  strength  than  wit  are  sent 
to  pitch  or  unload ;  the  next  '  grade,'  as 
brother  Jonathan  says,  is  that  of  the  loader, 
who  must  be  a  man  of  some  little  talent, 
to  build  the  load  upright,  and  make  it 
firm  by  properly  putting  in  the  binding 
masses  at  the  corners ;  but  the  highest 
rank  is  that  of  the  rick  or  stack-maker, 
who,  besides  having  a  proper  knowledge 
of  the  mathematical  lines  under  which 
hay-stacks  are  commonly  comprehended, 
must  be  a  man  of  activity  and  strength. 
The  ground  shape  of  the  rick  is  either  a 
circle  or  a  parallelogram,  which  is  to  be 

*  For  the  method  of  constructing  elder  pith 
balls,  see  Family  Friend  (new  series),  vol.  i. 
p.  140 ;  and  for  the  experiments,  see  Family 
Friend  (new  series),  vol.  ii.  p.  283,  and  284. 
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correctly  kept ;  the  rick  must  be  ■upright, 
rounded  out  in  the  middle,  and  then  go 
off  into  a  cone  or  pyramid  ;  and  the  rick- 
maker  must  so  fix  its  size  that  it  may 
take  all  the  hay  intended  to  be  put  into 
it,  without  spoiling  its  shape,  and  without 
waste  or  want ;  or,  in  the  expression  of  the 
liay-makers,  '  with  none  to  leave  and  none 
to  lack.'  " 

The  song-birds  of  our  groves  are  most 
of  them  silent  now,  but  the  soft  notes  of 
their  \oung  are  heard  far  and  near.  The 
gold-crested  wren  (Regulus  crisiatus) ;  the 
stone  curlew  {Qidicnemus  crepitans);  the 
bittern  {Ardea  stellaris)  ;  and  the  little 
fat  quails  are  occasionally  .seen.  Besides 
these  we  have  the  linnet  (Linaria  linota)  ; 
the  white-throat ;  the  red-start  (Sylvia 
phoenicuriis) ;  the  nightingale  (.9.  luscinia)  ; 
the  blackcap  ;  the  red-hvenst  (S.  riibecula)  ; 
the  green-bird  {Fring^ilia  chloris) ;  the 
chaffinch  {F.  spiza) ;  the  thrush  (Ttirdus 
muaicus);  and  the  blackbird  {Meriila  vul- 
garis.) 

The  disciple  of  Izaak  Walton  may 
often  be  seen  strolling  towards  some 
quiet  spot  with  his  fishing-tackle  in  hand, 
and  his  hat  ornamented — in  his  opinion 
at  least — with  sundry  lines  and  artificial 
flies,  for  he  knows  that  the  trout  {Salmo 
fario);  the  grayling  {Coregomcs  thymal- 
lus) ;  and  the  chub  (Leuciscus  cephalus), 
rise  at  flies  and  promise  a  good  afternoon's 
sport.  Then  the  juveniles  love  to  get 
those  pugnacious  little  fisli,  the  stickle- 
backs [Gastcrosteus  aculeatns),  and  watch 
them  fight  in  a  glass-bowl. 

The  entomologist  searches  for  the 
v,-ood  -  leopard  moths  (Zeuzera  cesadi) ; 
the  lackey-moth  (Clislocampa  neustria)  : 
the  drinker-moth  (Odonestus  potatoria),  and 
the  vapourer  moth  (Orgi/ria  antiqua.) 
Anion  ;  the  butterflies  he  will  no  doubt 
find  the  silver  streak  {Argynnis  paphia) ; 
the  small  ringlet  {Hipparchia  cassiope) ; 
the  gate-keeper  (//.  tithoniis)  ;  the  large 
copper  {Lyccena  dispar) ;  the  purple  Em- 
peror (Apatura  iris  ;)  and  the  honeysuckle 
butterfly  {Limenitis  Camilla.) 

The  quadrupeds  of  the  month  are  the 
common  swine  {^Sus  scrofa) ;  the  peaceful 
cow  (Bos  taurus) ;  and  the-  wily  fox 
(Cavis  vnlpes.) 

The  replies  are  the  vipers  (Vipera 
herns) ;  the  toad  {Biifo  communis) ;  and 
the  edible  frog  {Rava  esculenta.) 


In  our  forthcoming  rambles  we  shall 
dwell  more  particularly  upon  some  speci- 
mens of  the  natural  history  of  the  month 
than  upon  others,  so  as  to  impart  a 
greater  amount  of  knowledge  than  we 
have  hitherto  done;  but  in  order  to  do  so, 
we  must  necessarily  curtail  the  chrono- 
logical portion.  "We  wish  each  pupil  to 
exclaim,  when  he  has  finished  his  ramble 
in  the  month, 

"I  have  felt 
A  jjrescience  tliat  disturbs  me  Mith  joy 
Of  elevated  thoughts ;  a  sense  sublime." 


DATES. 

The  great  difficulty  of  treasuring  up 
historical  incidents,  is  surmounted  by  fix- 
ing in  the  mind  some  of  the  most  im- 
portant dates,  and  connecting  with  them 
other  and  great  events,  which  are  always 
retained  easily  in  the  memory.  The  fol- 
lowing furnish  some  very  interesting  eras 
to  the  student,  and  are  worthy  to  be  re- 
membered. They  may  be  separated  into 
two  divisions — Ancient  and  Modern. 

ANTE    AND    POST    DILUVIAN. 

The  calling  of  Abraham     .     (b.  c.)  1921 

Escape  of  the  Israelites  from  Egypt  1492 

Building  of  the  Temple      ....  1004 

Battle  of  Marathon 490 

Reign  of  Alexander 336 

Destruction  of  Carthage     ....  14:6 

Modern  history  is  divided  into  early, 
middle,  and  recent.  Perhaps  the  first  re- 
markable epoch  in  early  history  is  the 
reign  of  Constantine  the  Great  (a.  c.)  306 
Fall  of  the  Roman  Empire  .  .  .  401 
Mahomet's    flight   from   Mecca     to 

Medina  (called  the  Hegira)  .  .  622 
Charlemagne     crov.ned   Emperor    of 

Germany 800 

Greenland  discovered  by  the  Norwe- 
gians     582 

Landing   of  William  the  Conqueror 

in  England 1066 

The  end  of  the  Saracen  Empire  .  .  1258 
Constantinople  taken  by  the  Turks  .  1453 
America   discovered   by  Christopher 

Columbus 1492 

Abdication  of  the  Emperor  Charles.  1555 
Restoration  of  Charles  II  .  .  .  .  1660 
Revolutionary  War  in  America  .  .  1776 
Bonaparte  dethroned 1814- 
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Editor's  Address-London.  69,  Fleet-street.    The  Editor  of  the  "Family  Tutor." 

KfCS-  The  Appendix  of  the  Family  Tutor  is  designed  to  supply  information  upon  matters  of 
an  EdSational  character.  Domestic  matters-the  legitimate  theme  of  the  Family  FRiEND-cannot 
be  introduced  here.  Before  our  Pupils  proceed  to  question  us  upon  any  subject,  they  should  refer 
to  the  Indexes  of  former  volumes,  as  it  is  probable,  from  the  great  number  of  questions  answered, 
that  the  information  they  seek  may  have  been  already  supplied.  We  shall  be  happy  to  include  in 
this  department  suggestions  from  Parents  and  Teachers  upon  Educational  subjects. 


1  _  Welsh  Language.  M.  S.  —  The  Armoric 
language  now  spoken  in  Brittany,  in  France,  is 
a  dialect  of  the  Welsh  —  that  province  being 
peopled  with  a  colony  from  Britain  in  the  fourth 
century  ;  and  although  the  two  people  have  been 
separated  so  many  ages,  still  the  ^wo  languages 
contain  a  strong  resemblance. 

2,— Geography  for  Children.  W.  J. —The 
child  should  have  an  idea  of  the  relations  of  size, 
form,  and  space,  as  well  as  number,  before  com- 
mencing geography.  These,  however,  he  acquires 
naturally  at  an  early  age ;  and  very  thoroughly, 
if  the  teacher  has  taken  a  little  pains  to  aid  him 
on  these  points  in  the  earliest  stages  of  his  pro- 
gress. A  map  is  a  picture,  and  hence  a  child 
welcomes  it. 

3  —  First  Steamboat  in  England.  J.  R.  — 
The  first  steamboat  used  in  Great  Britain  was 
the  Comet— a.  small  vessel  of  forty  feet  keel  and 
ten  feet  and  a-half  beam,  with  an  engine  of  three 
horse  power,  which  carried  passengers  on  the 
river  Clyde,  in  Scotland,  in  1811 ;  two  years  later, 
the  Elizabeth,  of  eight  horse  power,  and  the 
Clyde  of  fourteen  horse  power,  were  built  and 
used  on  the  same  river. 

4.  —  Scho'jl  Teachers,  B.  —  As  a  candidate 
for  the  office  of  the  teacher  you  should  look  well 
to  your  motives.  It  is  easy  to  enter  upon  the 
duties  of  the  teacher  without  preparation ;  it  is 
easy  to  do  it  without  that  lofty  purpose  which 
an  enlightened  conscience  would  ever  demand  ; 
but  it  is  not  so  easy  to  undo  the  mischief  which 
a  single  mistake  may  produce  in  the  mind  of  the 
child,  at  that  tender  period  when  mistakes  are 
most  likely  to  be  made. 

5  —  Entering  into  Business.  J.  C.  T.  —  Your 
own  acknowledgment  of  inexperience  should 
deter  you  from  the  undertaking.  One  necessary 
pre-requisite  to  success  in  business  is  a  thorough 
knowledge  of  that  branch  into  which  a   man 


enters.  It  is,  therefore,  always  a  hazardous  step 
for  any  one  to  commence  a  business  of  the  details 
of  which  he  is  ignorant,  no  matter  how  flatter- 
ing may  be  the  inducements  held  out.  This  is  a 
prominent  cause  of  failure. 

Q— Correction  of  Children  in  Schools.  T,  B. — 
We  are  decidedly  averse  to  corporeal  punish- 
ment. Reproof,  judiciously  administered,  is  one 
of  the  most  effectual  means  that  can  be  used. 
As  a  general  rule,  this  is  best  administered  pri- 
vately. The  child's  spirit  of  obstinacy  is  very 
likely  to  exhibit  itself  in  the  presence  of  his 
fellows ;  but  in  private,  the  conscience  is  free  to 
act,  and  the  child  very  readily  submits.  It  is 
always  perfectly  safe  to  reprove  privately  ;  that 
is,  not  in  the  presence  of  the  school. 

7 — Jnvention  of -the  Telescope.  J.  J.  —  The 
glory  of  the  precise  invention  of  the  telescope  at 
the  beginning  of  the  seventeenth  century,  may 
fairly  be  given  to  Hans  Lippersheim,  a  spectacles- 
maker  at  Middleburg,  a  native  of  Wesel,  not, 
as  was  formerly  supposed,  to  Zacharias  Jansen. 
The  former,  it  is  said,  was  led  to  the  discovery 
by  his  children,  who,  when  at  play,  put  some  of 
their  father's  prepared  spectacles-glasses  into  a 
paper  tube,  and  so  saw  the  weather-cock  of  the 
tower  greatly  magnified. 

a— Self-Education.  M.  S.  E.  —  Self-educa- 
tion is  something  very  different  from  mere  read- 
ing by  way  of  amusement.  It  requires  prolonged 
an'd  laborious  study.  The  cultivation  of  a  taste 
for  reading  is  all  very  well;  but  mere  reading  does 
little  toward  advancing  any  one  iu  the  world- 
little  toward  preparing  him  for  a  higher  station 
than  the  one  he  fills.  The  knowledge  which  fits 
a  man  for  eminence  in  any  profession  or  calling, 
is  not  acquired  without  patient,  long-continued, 
and  earnest  application. 

9  — Smoking.  J.  S.  C— Smoking,  besides  its 
evil  influence  on  health,  is  not  a  gentlemanly 
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practice,  for  the  simple  reason  that  it  is  a  selfish 
habit,  which  is  always  disagreeable  to  others, 
while  true  gentility  is  a  deference  to  the  comfort, 
convenience,  and  frequently  to  the  prejudices, 
of  others.  To  have  the  room  in  which  you  are 
sitting  filled  with  the  fumes  of  tobacco,  or  to 
have  the  emoke  of  a  cigar  puffed  in  your  face,  is 
certainly  very  disagreeable;  but  it  does  not  stop 
there :  your  clothes  are  filled  with  the  vile  odour, 
your  handkerchief  is  rendered  offensive  and  use- 
less, and  your  lips  are  covered  with  a  bitter  and 
irritating  deposit. 

lO— Iron,  and  the  Magiiet.  J.  R.  C— There 
are  about  nineteen  valuable  ores  of  iron,  which 
are  scattered  over  every  part  of  the  globe.  The 
purer  varieties,  such  as  the  native  iron  and  the 
oxide,  are  found  in  greatest  abundance  in  northern 
and  polar  latitudes.  Their  vast  quantity  in  the 
latter  locality  has  led  to  the  belief  that  the  poles 
(beneath  the  surface)  must  be  one  mass  of  native 
iron,  capable  of  making  the  magnetic  needle  dip 
quite  vertically  there.  This  attractive  property 
was  first  observed  in  some  iron-stones  brought 
from  Asia  Minor,  and  the  most  powerful  being 
from  the  city  of  Magnesia,  gave  the  name  of 
magnets  to  this  class  of  substances. 

W— Works  on  Geography.  W." —  Our  space 
will  not  admit  of  a  lengthened  list  of  works  in  this 
department  of  knowledge;  we  will  mention  a 
few  which  we  think  will  facilitate  your  re- 
searches. Humboldt's  "  Cosmos.  "  Milner's 
"Gallery  of  Nature."  Cuvier  on  the  "Revolu- 
tions of  the  Surface  of  the  Globe."  Guyot's 
•'  Comparative  Physical  Geography."  Ronnie's 
*'  Alphabet  of  Physical  Geography."  Hartley's 
••  Outlines  of  Geography,"  contains  perhaps  all 
that  is  necessary  in  a  book  for  first  practice. 
"  Nouvelle  Geographie," par  MM.  Mussas-Miche- 
lot  is  one  of  the  best  I  know,  if  not  quite  the  best. 
Butler's  '*  Outline  Geographical  Copy-Books"  are 
useful  for  impressing  on  the  mind  the  situations 
of  places. 

12 — Egg-haiching  by  Steam.  W.  C.  S.  —  If 
you  are  disposed  to  try  the  experiment  and 
liatch  eggs  artificially,  which  may  be  accom- 
plished by  a  spirit-lamp,  placed  under  a  small 
brooding-oven,  or,  if  the  oven  is  large,  by  several 
lamps,  care  must  be  taken  that  the  eggs  maintain 
a  warmth  which  is  neither  too  great  nor  too  little. 
The  due  heat  is  about  the  temperature  of  our 
blood  ;  on  which  account,  persons  who  are  com- 
pelled by  a  broken  leg,  or  some  not  dangerous 
accident,  to  lie  in  bed  for  a  space  of  time,  may 
amuse  themselves  with  hatching  an  egg,  by 
placing  it  perhaps  in  the  pit  of  the  arm.  The 
warmth  which  the  body  of  a  brooding  hen  gives 
out,  is,  however,  somewhat  greater  than  the  vital 


heat  of  the  human  body.  Hence  it  is  not  injuri- 
ous to  the  development  in  the  eggs  deposited  in 
our  small  brooding-ovens,  if  the  temperature  is 
a  little  higher  than  that  of  the  body. 

13— Paper.  E.  J.  C—  Paper  is  manufactured 
of  vegetable  matter  reduced  to  a  pulp  by  means 
of  water  and  grinding.  For  the  chief  purpose 
to  which  it  is  applied  in  modern  times,  the 
ancients  had  recourse  to  a  variety  of  materials ; 
such  as  stone — tablets  of  wood,  plates  of  lead, 
skins,  parchment,  linen,  and,  above  all,  the 
papyrus.  Of  all  these  articles,  papyrus  was  found 
the  most  useful  for  ordinary  purposes  as  a  sub- 
stitute for  paper.  The  art  of  making  papyrus 
into  paper  was  invented  in  Egypt  several  cen- 
turies before  the  Christian  era.  The  art  of 
making  paper  of  cotton,  cloth,  or  rags,  is  sup- 
posed to  have  been  borrowed  from  the  Chinese 
or  Persians,  and  introduced  into  Europe  in  the 
eleventh  century  by  the  Saracens  ;  the  practice 
of  making  linen  into  paper  commenced  in  the 
twelfth  or  thirteenth  century,  and  in  France  and 
England  early  in  the  fourteenth  century. 

14 — Heraldry.  M.  Y.  —  For  ourselves  we 
look  upon  heraldry  as  simply  one  of  those 
branches  of  knowledge  which  is  useful  in  its 
proper  place.  The  origin  of  the  science— if  it 
may  properly  be  called  a  science — is  intimately 
interwoven  in  the  origin  of  history.  When  men 
became  distinguished,  and  felt  themselves  ani- 
mated by  those  natural  feelings  of  pride  and 
ambition,  which  distinction  generates,  they 
sought  some  method  of  marking  to  the  eye 
their  position;  and,  as  the  first  means  of  dis- 
tinction were  military  talents  and  courage,  no 
readier  method  presented  itself  than  that  of 
placing  a  distinguishing  sign  or  symbol  on  the 
shield,  as  the  most  conspicuous  of  the  warrior's 
accoutrements.  During  long  and  glorious  ages 
of  the  history  of  the  world,  such  symbols  were 
adopted  amongst  almost  all  peoples,  and  there 
can  be  no  doubt  that  they  constituted  heraldry 
in  the  simplest  acceptation  of  the  word.  But 
each  armorial  bearing  was  the  badge  of  the  in- 
dividual, and  spoke  of  himself  but  not  of  his 
family.  It  was  under  the  feudalism  of  the 
middle  ages  only  that  heraldry  was,  or  perhaps 
could  be,  reduced  to  a  system  such  as  it  presents 
in  our  days.  As  far  as  we  can  trace  it,  the 
adoption  of  armorial  bearings  as  family  badgea 
began  in  the  latter  half  of  the  twelfth  century. 
This  is  a  fact  which  we  believe  is  generally 
acknowledged,  but  we  doubt  much  whether,  as 
some  suppose,  the  Crusades  had  anything  to  do 
with  it,  or  whether  it  was  anything  more  than  a 
natural  accompaniment  of  the  peculiar  progress 
of  society  in  that  age* 
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15— The  Food  of  Bees.  T.  W.  C— The  plants 
from  which  bees  extract  the  greatest  quantity  of 
honey  are: — Mignionette,  heath,  furze,  white 
clover,  thyme,  particularly  lemon  thyme,  rose- 
mary, balm,  beans,  and  every  species  of  pulse, 
all  resinous  trees,  borage,  wild  mustard,  and 
golden-rod;  this  last  begins  to  blow  when  all 
other  flowers  have  faded,  and  continues  to  blow 
till  the  middle  of  November  ;  it  will  grow  in  the 
worst  soil,  and  should  be  particularly  cultivated 
in  the  vicinity  of  an  apiary. 

IS— Regular  Studies.  G. — We  have  not  space 
to  give  you  the  list  of  works  you  require.  We 
should  strongly  recommend  you  to  pursue  some 
particular  study.  It  isbetter  to  know  everything 
of  something,  than  something  of  everything. 
Study,  says  Cicero — and  no  one  ever  had  a  bet- 
ter right  to  define  study  than  he,  for  no  man  ever 
studied  harder— is  the  intense  and  assiduous 
occupation  of  the  mind,  applied  to  some  subject 
with  earnest  good  will.  One  hour  of  study  is 
worth  a  day  of  listless  dawdling  over  a  shelf  of 
books. 

17— French  Language.  H. — In  the  English 
.anguage  there  are  five  consonant  elements  not 
in  the  French  ;  these  are  the  sounds  of  th  in  thigh 
and  thy — ch  in  church— je  in  judge,  and  rig  in 
thing.  There  are  several  simple  vowel  sounds, 
and  compound  vowel  sounds  or  dipthongs,  in 
the  English,  which  are  not  in  the  French  lan- 
guage ;  but  to  illustrate  these  would  be  useless 
and  only  confuse.  In  the  Lessons  on  the  French 
Language,  we  are  now  preparing  for  the  Family 
Tutor,  you  will  receive  information  on  all  the 
various  points  you  require. 

18 — Ductility  of  Glass.  E.  M.  —  Although 
glass,  when  cold,  is  brittle,  it  is  one  of  the  most 
ductile  bodies  known  in  its  melted  state ;  if  a 
thread  of  melted  glass  be  drawn  out,  and  fas- 
tened to  a  reel,  the  whole  of  the  glass  may  be 
wound  off;  and  by  cutting  the  threads  of  a 
certain  length,  there  is  obtained  a  sort  of  feather 
glass.  A  thread  of  glass  may  be  drawn,  or  spun 
so  fine,  as  to  be  scarcely  visible  to  the  naked 
eye.  Glass  is  very  elastic  and  sonorous  :  fluoric 
acid  dissolves  it ;  it  is  by  this  acid,  that  engrav- 
ings are  made  upon  glass;  and  the  alkalis  act 
upon  it  when  in  a  melted  state. 

19 — Elasticity.  S.  E.  L. — Elasticity  seems  to 
depend  on  a  due  proportion  between  attraction 
and  porosity.  If  a  body  is  perfectly  compact, 
having  no  pores,  then  if  you  attempt  to  bend  i 
the  particles  will  suffer  no  compression  on  the 
side  toward  which  you  try  to  bend  it,  and  it 
breaks  as  glass.  If  the  substance  be  very  porous, 
and  the  attraction  strong,  it  will  bend  without 
breaking,  as  a  stick  of  wlialebone ;  or  if  it  be 
compressed,  it  will  restore  itself,  as  an  India- 


rubber  ball.  If  it  be  porous,  but  the  cohesive 
attraction  slight,  it  may  be  easily  compressed,  as 
a  ball  of  butter,  but  will  not  restore  itself  to  its 
former  shape. 

20 — The  Hanging  gardens  of  Antiquity.  J.  C — 
You  are  wrong  in  supposing  that  this  is  a  fable. 
The  hanging  gardens,  in  antiquity  called  Pensiles 
Horti,  were  raised  on  arches  by  Nebuchadnezzar, 
King  of  Babylon,  in  order  to  gratify  his  wife, 
Amyctis,  daughter  of  Astyages,  King  of  Media. 
These  gardens  are  supposed  by  Quintus  Curtius 
to  have  been  equal  in  height  to  the  city,  viz. 
50  feet.  They  contained  a  square  of  400  feet  on 
every  side,  and  were  carried  up  into  the  air  in 
several  terraces  laid  one  above  another,  and  the 
ascent  from  terrace  to  terrace,  was  by  stairs 
10  feet  wide. 

21 — Correct  Pronunciation  in  Children.  E. — 
You  cannot  be  too  particular  in  this  matter. 
Nothing  in  their  mental  culture  is  perhaps  so 
important  to  be  taught  early  to  children,  as  a 
habit  of  correct  pronunciation.  It  need  not 
occupy  any  additional  time,  since  a  faulty  pro- 
nunciation is  no  more  easily  learned  in  the  first 
instance,  than  a  correct  one ;  but  when  once 
acquired  it  can  be  changed  only  with  the  greatest 
diflSculty.  Erroneous  habits, — as  those  engaged 
in  the  business  of  education  well  know — are  far 
more  difficult  to  eradicate  than  erroneous 
opinions.  In  order,  however,  to  teach  pupils  to 
pronounce  correctly,  a  system,  of  pronunciation  is 
indispensable. 

22 — Height  of  the  Atmosphere.  M. — Sir  John 
Lubbock,  according  to  the  hypothesis  adopted 
by  him  in  his  "  Treatise  on  the  Heat  of  Vapours," 
shows  the  density  and  temperature  for  a  given 
height  above  the  earth's  surface.  According  to 
that  hypothesis,  at  a  height  of  fifteen  miles  the 
temperature  is  240°  6'  Fahr.  below  zero ;  the 
density  is  'OSSTS ;  and  the  atmosphere  ceases 
altogether  at  a  height  of  22 '35  miles.  M.  Biot 
has  verified  a  calculation  of  Lambert,  who  found, 
from  the  phenomena  of  twilight,  the  altitude  of 
the  atmosphere  to  be  about  eighteen  miles.  The 
condition  of  the  higher  regions  of  the  atmo- 
sphere, according  to  the  hypothesis  adopted  by 
Ivory,  is  very  different,  and  extends  to  a  much 
greater  height. 

i^^— Electrical  Machines.  F.  H.— You  are 
right  in  your  conjecture.  M.  Munch  discovered 
a  means  of  causing  an  electrical  machine  to  work 
in  all  weathers.  This  consists  in  tracing  a  slight 
line  of  tallow  on  each  side  of  the  plate  from  the 
centre  to  the  circumference.  If  this  be  done  in 
weather  when  scarcely  anything  can  be  got  from 
the  machine,  it  will  be  seen,  from  the  first  turn 
of  the  plate,  that  everything  is  changed,  and 
that  it  will  perform  perfectly.      If  the   glass 
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pillars  which  support  the  conductor  are  not 
covered  with  a  coating  of  gum-lac,  tallow  should 
also  be  applied  lightly  to  them,  and  then  rubbed 
off  with  a  dry  cloth.  It  is  evident  that  in  these 
operations  the  object  is  to  interpose  an  imper- 
ceptible coating  of  fatty  matter  between  the 
surface  of  the  glass  and  the  ambient  air  charged 
•with  aqueous  vapour. 

224 — Cleaning  Microscope  Glasses.  W.  C.  R. — 
"When  you  clean  the  eye-glasses,  do  not  remove 
more  than  one  at  a  time,  and  be  sure  to  replace 
it  before  you  begin  another ;  by  this  means  you 
will  be  sure  to  preserve  the  component  glasses  in 
their  proper  places  ;  recollect  that  if  they  become 
intermingled,  they  will  be  useless.  Keep  a  piece 
of  well-dusted  chamois  leather,  slightly  impreg- 
nated with  some  of  the  finest  putty  or  crocus 
powder,  in  a  little  box  to  wipe  them  with— for  it 
is  of  consequence  to  preserve  it  from  dust  and 
damp ;  the  former  will  scratch  the  glasses,  and 
the  latter  will  prevent  you  from  wiping  them 
clean.  As  to  the  object-glasses,  endeavour  to 
keep  them  as  clean  as  possible  without  wiping, 
and  merely  use  a  camel's -hair  pencil  to  brush 
them  with  ;  for  v.iping  them  hard  with  anything 
has  always  a  tendency  to  destroy  their  adjust- 
ment, unless  they  are  firmly  burnished  into  their 
cells. 

225 — Sc7i»ol  Lessons.  T.  H. — There  is  no  fixed 
age  for  leaving  school.  This  must  altogether 
depend  on  the  px-ogress  you  have  made  in  your 
studies.  The  great  business  of  early  education  is  I 
to  form  habits  of  industry,  to  train  the  mind  to  { 
find  pleasure  in  intellectual  eftbrt,  and  to  inspire 
a  love  of  knowledge  for  its  own  sake.  If  you 
have  attended  school  merely  because  it  was 
expected  of  you  ;  if  you  have  learnt  your  lessons 
well  for  the  sake  of  ranking  high  among  your 
school-fellows  ;  if  you  have  regarded  your  studies 
as  daily  tasks  to  be  performed  till  a  certain 
period,  when  you  will  be  released  from  them, 
you  are  still  uneducated ;  what  you  have  toiled  to 
commit  to  memory  will  soon  be  forgotten,  and 
yovr  intellectual  powers,  in  consequence  of  hav- 
ing never  been  properly  called  into  action,  will 
dwindle  away,  till  it  will  be  matter  of  Avonderto 
yourselves,  how  you  ever  performed  your  school 
tasks. 

26 — Songs  of  Birds.  B.  — The  experiments 
you  refer  to  relate  to  those  of  M.  De  la  Malle,  of 
Paris.  He  was  anxious  to  ascertain  at  what 
hour  different  birds  began  their  morning  song ; 
he  therefore,  from  the  1st  of  May  to  the  6th  of 
July,  made  observations,  which  he  regularly 
published.  It  appears  that  for  thirty  years  this 
vigilant  naturalist  went  to  bed  at  seven  o'clock 
in  the  evening,  and  rose  at    midnight,  during 


Spring  and  summer,  and  that  this  habit  was  for 
scientific  purposes.  It  seems  that  the  concert  is 
opened  about  one  o'clock  by  the  chafllinch,  and 
that  the  sparrow  is  the  laziest  bird,  not  leavings 
his  rest  until  five  o'clock.  In  the  intermediate 
hours,  at  marked  intervals,  which  M.  de  la 
Malle  has  carefully  noted  down,  other  birds 
commence  their  natural  melody.  He  has  shown 
on  more  than  one  occasion,  that  the  different 
birds  have  mistaken  artificial  light  for  the  dawn- 
ing of  day,  and  that  a  solar  lamp  has  awakened 
the  little  choristers. 

27 — Rumiriating  process  of  Animals.  E.  G. — 
This  process,  ordinarily  termed  chewing  the  cud, 
is  always  connected,  excepting  individual  in- 
stances, as  in  man  and  the  kangaroo,  with  a 
complicated  stomach,  there  being  four,  or  at 
least  four,  distinct  chambers  whose  structure  is 
very  different.  The  first,  similar  to  the  crop  or 
craw  of  birds,  is  termed  the  paunch,  and  serves, 
by  its  heat  and  somewhat  scanty  moisture,  to 
prepare  the  herbage  for  farther  change.  The 
second  is  termed  the  honey-comb  bag,  king's 
hood,  or  bonnet,  is  much  smaller  than  the 
paunch,  and  is  situated  on  the  right  of  the  lower 
end  of  the  gullet,  which  opens  in  common  into 
it  and  into  tlie  paunch.  The  third  is  the  small- 
est of  the  four,  and  is  named  the  many-plies. 
Tlie  pellet,  when  returned  to  the  mouth  is  mi- 
nutely cheAved  and  reduced  to  a  half  fluid  pulp, 
which,  on  being  swallowed,  is  not  solid  enough 
to  force  open  the  always  shut  inlet  of  the  paunch, 
and  consequently  passes  to  the  third  stomach, 
from  which  it  is  forwarded  to  the  fourth. 

28 — Elementary  Drawing.  M.  G. — "We  intend 
to  devote  some  pages  of  our  miscellany  to  instruc- 
tions in  drawing.  The  following  directions  will 
suffice  for  the  present:  — For  the  first  lessons, 
let  the  pupil  sketch  the  outline  of  some  simple 
and  familiar  object,  from  a  card,  or  from  a  draw- 
ing made  by  the  teacher  on  the  black  board,  as, 
a  box,  or  cube.  Then  let  a  like  or  a  similar 
object  be  taken,  and  its  outline  drawn,  and  the 
analogy  observed  between  drawing  from  the  card 
and  the  object.  Thus  a  practical  as  well  as  a 
theoretical  lesson  will  be  learned  at  the  same 
time.  Let  this  practice  be  continued  till  the 
pupil  becomes  familiar  with  sketching  simple 
objects.  When  the  pupils  have  become  suffi- 
ciently advanced,  they  should  be  taught  to 
observe  the  analogy  between  the  shading  on 
the  card  and  dark  side  of  the  object.  That 
the  pupil  may  the  more  readily  learn  to  distin- 
guish the  division  between  the  light  and  the 
dark  side  of  an  object,  let  him  partially  close  his 
eyes  and  look  at  it.  As  soon  as  possible,  and  as 
a  general  rule,  pupils  should  be  required  to  d/aw 
from  objects  instead  of  cards. 
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29 — Periods.  F.  S.  —  When  numerals  are 
■written  in  capital  letters,  instead  of  figures  or 
words,  a  period  should  be  used  after  them  ;  as 
Chap.  VIII.,  page  120.  When  capital  letters  are 
■employed  as  dates,  they  should  be  separated  by 
dots,  as  they  are  divided  when  read ;  thus, 
M.DCCC.LIII.— 1853. 

30 — Commas.  J.  J. — Commas  should  7iot  be 
inserted  in  the  following  cases, — between  a  short 
nominative  and  the  verb,  between  words  joined 
by  and,  between  the  governing  and  governed 
word,  between  the  antecedent  and  relative — if 
closely  connected,  and  between  parts  of  a  double 
or  treble  name. 

Ql— Choice  of  Words.  T.  E. — We  cannot 
give  you,  on  this  subject,  a  better  recommenda- 
tion than  to  remember  the  following  rules:  — 
Avoid  obsolete,  old-fashioned  words,  foreign 
terms  when  not  necessary,  vulgar  contractions, 
slang,  local  terms,  provincialisms,  using  one 
word  for  another,  and  all  technical  terms  in 
general  composition. 

3Z— Phonography.  D.  —  Phonography  in- 
cludes every  method  of  writing  by  signs  that 
represent  the  sounds  of  the  language.  It  differs 
from  Stenography  in  this  respect :— -Stenography 
uses  characters  to  represent  words  by  their  spell- 
ing, instead  of  their  sounds;  hence  phonography 
is  much  the  shortest  and  simplest  mode  of  short- 
hand writing. 

33 — Coke.  H. — Coke  burns  without  smoke, 
because  it  is  the  distilled  coal  remaining  in  the 
retorts  after  being  freed  from  all  gases  and  va- 
pours. Dr.  Arnott  observes,  that  "  a  pound  of 
coke  produces  nearly  as  much  heat  as  a  pound  of 
coal ; "  but  we  must  remember  that  a  pound  of 
coal  gives  only  three-quarters  of  a  pound  of  coke, 
although  the  latter  is  more  bulky  than  the 
former. 

Q^— Proper  Age  for  School.  W.  S.— Children 
are  often  sent  to  school,  for  the  purpose  of  learn- 
ing, when  they  are  too  young.  Usually,  the  age 
of  five  is  as  soon  as  a  child  should  be  placed 
in  school;  and  when  they  can  be  properly 
taught  at  home,  it  is  better  to  wait  till  seven  or 
eight  before  subjecting  them  to  the  confinement 
of  the  school-room.  It  is  said  of  the  Rev.  John 
Wesley  that  he  was  not  taught  the  letters  till 
he  was  five  years  of  age,  and  that  on  his  fifth 
birthday  his  mother  taught  him  the  alphabet, 
and  the  next  day  to  read  the  first  verse  in  the 
Bible. 

QS— Choice  of  College  for  Students.  M.  W.— 
By  carefully  consulting  the  Oxford  and  Cam- 
bridge calendars  it  may  be  seen  if  any  and  what 
circumstances,  peculiar  to  the  case  of  the  youth 
in  question,  will  give  him  advantages  at  one  col- 
lege which  he  could  not  obtain  at  any  other.    It 


will  be -seen  that  many  of  the  fellowships  and 
scholarships  are,  by  the  wills  of  their  founders, 
to  be  bestowed  on  the  scholars  who  are  of  their 
own  kindred,  or  natives  of  certain  counties,  or 
pupils  of  certain  schools,  in  preference  to  other 
claimants. 

36 — Main.  T.  C.  H.— Rain  falls  in  drops, 
because  the  vapoury  particles  attract  each  other 
in  their  descent,  and  those  which  are  sufficiently 
near  unite  and  form  into  drops.  These  drops  are 
sometimes  larger  than  at  other  times,  because 
the  rain-cloud  is  floating  nearer  the  earth  ;  when 
this  is  the  case  the  drops  are  large,  because  such 
a  cloud  is  more  dense  than  one  more  elevated. 
The  size  of  the  drop  is  also  increased  according 
to  the  rapidity  with  which  the  vapours  are  con- 
densed. Wind  may  sometimes  increase  the  size 
of  the  drops  by  blowing  two  into  one, 

37 — The  Royal  Navy.  G. — The  patronage  of 
the  royal  navy  is  lodged  solely  with  the  Lords 
Commissioners  of  the  Admiralty,  and  principally 
with  the  First  Lord.  Neither  commissions  nor 
promotions  are  to  be  purchased,  as  in  the  army; 
and  the  patronage,  like  that  of  the  civil  service, 
is  chiefly  bartered  for  parliamentary  support;  A 
young  man  must  enter  the  service  as  a  midship- 
man, and  after  six  years'  service  in  this  rank  he 
is  made  a  mate.  At  this  point  he  undergoes  a 
very  rigid  examination  as  to  his  qualification  to 
be  made  a  lieutenant ;  the  examination  em- 
braces, among  other  things,  seamanship,  gun- 
nery, and  trigonometry.  If  found  qualified,  he 
is  "passed,"  and  then  he  must  wait  until  his 
friends  can  beg  a  commission  for  him  at  the 
Admiralty. 

33 — Effect  of  Light  and  Air  on  Vegetables. 
B.  F. — The  effect  of  light  and  air  on  the  sap  of 
vegetables  maybe  inferred  from  the  fact  that  the 
sap  in  the  stem  and  leaves  of  the  common  milk- 
weed is  white  ;  in  the  roots  it  has  the  a])pearance 
of  water.  The  sap  ascending  in  the  woody  part 
of  large  weeds  will  be  seen  to  be  watery,  while 
the  sap  descending  in  the  bark  is  often  milky. 
Examine  for  yourself.  Cut  out  a  piece  of  bark, 
an  inch  square,  on  the  limb  of  an  apple-tree,  a 
maple,  or  any  other  tree,  in  May  or  June,  and 
watch  the  change  that  will  take  place  during  the 
summer.  If  you  do  not  injure  the  wood,  you 
will  find  an  accumulation  of  matter  along  the 
upper  edge  of,  the  square,  which  will  extend 
downward  till  the  square  is  covered.  You  will 
see,  by  such  experiments,  that  the  sap  descends 
in  the  bark. 

39 — Phonetic  and  Phonotypy.  S. — The  word 
Pho-net'-ic  is  derived  from  a  Greek  word,  signify- 
ing voice,  and  may  be  defined  as  a  science  which 
treats  of  the  philosophy  and  principles  of  articu- 
late  sounds,   as    a   means   of   communicating 
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thought  from  mind  to  mind.  It  also  includes 
the  various  distinctions  and  modifications  of 
tones,  by  articulation,  inflection,  emphasis,  and 
modulation.  It  is  *he  science  on  which  Phono- 
i^raphy  and  Phonotypy  are  founded.  Pho'-no- 
tij-py  signifies  a  method  of  printing,  in  ■which 
each  sound  of  the  voice  shall  be  represented  by 
a  distinct  letter  or  type.  It  will  be  readily  seen, 
by  any  observer,  that  while  our  alphabet  contains 
but  twenty-six  letters,  the  language,  of  which 
these  letters  are  the  elements,  contains  nearly 
forty  sounds  ;  consequently,  many  of  the  letters 
are  used  to  represent  several  distinct  sounds. 
For  example,— /oar  sounds  are  given  to  the  letter 
a,  as  spoken  in  the  following  words,— «le,  arm, 
all,  an. 

40 — Punctual  Attendance  at  School.  II.  C.  M. 
— It  is  your  duty  to  enforce  a  regular  attendance 
at  scholastic  duties  upon  your  son.  One  of  the 
most  fruitful  sources  of  evil  in  school  operations 
is  the  irregular  attendance  of  pupils.  If  a  school 
:s  properly  classified,  and  the  lessons  explained 
and  recited  as  they  should  be,  no  scholar  can  be 
absent  from  a  single  recitation  without  injury  to 
himself,  and  detriment  to  the  whole  class.  He 
injures  himself,  not  only  by  losing  the  advantage 
of  that  recitation,  but  also  by  being  less  prepared 
to  receive  profit  from  the  next.  The  whole  class 
suffer  on  his  account,  because  additional  draught 
is  made  on  the  teacher  to  repeat  to  the  delin- 
quent scholar  the  explanation  given  to  the-class 
in  his  absence.  Except  in  sickness,  and  in  cir- 
cumstances beyond  human  control,  the  parent, 
by  permitting  his  children  to  be  irregular  at 
school,  is  not  only  injuring  his  own  offspring, 
but  also  those  of  his  neighbour.  He  may  plead 
that  he  has  a  right  to  his  own  children,  but  can 
he  plead  any  right  to  inflict  this  wrong  on  the 
children  of  his  neighbour? 

A-1 — School-hours  for  Young  Children.  "  A 
Father"  will  find  that  we  have  repeatedly  ex- 
pressed our  opinion  on  this  subject  in  the 
Appendix  of  the  Family  Tutor.  We  cannot, 
however,  avoid  recurring  to  this  important  topic. 
Young  children  are  generally  confined  too  long 
at  a  time  in  the  school-room.  One-third  of  the 
Tisual  number  of  school-hours  should  be  spent  by 
them  in  the  open  air.  They  should  be  allowed 
two  recesses  each  half-day  of  not  less  than  fifteen 
minutes  each.  In  addition  to  thisf  it  is  frequently 
desirable  to  dismiss  them  half  an  hour  earlier 
than  those  pupils  who  are  old  enough  to  learn 
lessons.  Even  were  health  not  taken  into  the 
account,  such  a  course  would  be  the  better  policy, 
for  the  pupil  would  not  become  so  tired  of  con- 
finement as  to  hate  the  school-room  and  all  its 
.dissociations.  By  this  plan,  they  will  not  only 
love  the  school  better  but  learn  faster  than  when 


confined  six  long  hours  each  day.  Then,  when 
the  health  of  the  child  is  considered,  a  still 
stronger  argument  presents  itself  for  loss  confine- 
ment. 

4-2 — Blacklead  Pencils.  G.  D. — Tlie  easiest 
way  of  producing,  not  only  blacklead,  but  all 
sorts  of  pencils,  is  by  tlie  following  process, 
which  combines  simplicity,  cheapness,  and 
quality.  Take  white  or  pipeclay;  put  it  into  a 
tub  of  clean  water,  to  soak  for  twelve  hours,  then 
agitate  the  whole,  until  it  resembles  milk;  let  it 
rest  two  or  three  minutes,  and  pour  off  the  super- 
natant milky  liquor  into  a  second  vessel;  allow 
it  to  settle,  pour  off  the  clear  and  dry  the  residue 
on  a  filter.  Then  add  blacklead,  any  quantity. 
Powder  it  and  calcine  it  at  a  white  heat  in  a 
loosely-covered  crucible;  cool  and  carefully  re- 
pulverize,  then  add  prepared  clay,  prepared 
plumbago,  equal  parts.  .Water  to  mix.  Make 
them  into  a  paste,  and  put  it  into  oiled  moulds  of 
the  size  required ;  dry  very  gradually,  and  apply 
sufficient  heat  to  give  the  required  degree  of 
hardness;  lastly,  the  pieces  shouitl  be  taken 
carefully  from  the  moulds  and  placed  in  the 
grooves  of  the  cedar.  Ihe  more  clay  and  heat 
employed,  the  harder  the  crayon ;  less  clay  and 
heat  of  cour.-;e  produces  a  contrary  effect.  The 
shade  of  black  may  also  be  varied  in  the  same 
way.  Each  mould  must  be  made  of  .fpur  pieces 
of  wood  nicely  fitted  together. 

^3— Discoloration  of  Silver  by  Boiled  Eggs. 
J.  R.  M.— It  is  well-known  that  silver,  when 
brought  in  contact  with  eggs  which  have  been 
heated,  is  blackened,  and  that  this  discoloration 
is  owing  to  svilphuret  of  silver.  It  is  usually 
admitted  that  this  sulphuret  is  formed  by  the 
action  of  the  sulphuretted  oils  supposed  to  exist 
in  the  yolk  of  the  eg'^.  M.  Gobley,  a  scientific 
foreigner,  not  having  found  in  this  body  any- 
thing of  this  nature,  pioceeded  to  examine  into 
the  causes  of  the  phenomenon.  He  found  that 
the  yolk  of  an  egg  at  the  common  temperature, 
and  also  when  heated,  does  not  discolour  silver, 
even  by  contact  of  several  hours'  duration.  He 
farther  discovered  that  albumen,  as  procured 
from  the  eg^,  does  not  tarnish  silver,  but  when 
heated  it  gives  it  abrown  tint,  which  is  stronger 
as  the  heat  is  greater.  He  therefore  concludes 
that  the  discoloration  of  the  silver  is  due  to  the 
sulphur  contained  in  the  albumen,  and  not  to 
that  supposed  to  exist  in  the  yolk.  By  other 
experiments,  he  has  ascertained  that  the  sul- 
phuret thus  formed  is  not  the  result  of  the 
immediate  action  of  the  sulphur  upon  the  silver, 
but  by  the  application  of  heat  the  sulphur  and 
the  alkali  of  the  albuminous  matter,  react  upon 
each  other  so  as  to  form  a  substance  Avhich  is 
afterwards  decomposed  by  this  metal. 
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d^^— Short-hand  Writers.  11.  M.— There  are 
but  between  twenty  and  thirty  sliort-haud 
writers  in  chief  (if  they  may  be  so  called),  and 
each  of  these  employs  as  many  assistants  and 
clerks  as  his  business  requires.  The  clerks  are 
paid  according  to  the  quantity  of  their  work, 
and  a  rapid  and  able  hand  may  cam  as  much  as 
£300  a  year. 

A-S— Merchant  Service.  R. — To  enter  the 
merchant  service,  a  boy  is  usually  apprenticed 
for  three  years.  He  should  not  be  more  than 
fifteen  years  of  age,  and  fourteen  is  better  than 
fifteen.  To  become  a  thorough  good  seaman, 
able,  in  nautical  phrase,  to  hand,  reef,  and  steer, 
he  cannot  have  a  better  school  than  a  ship  of 
from  300  to  500  tons  in  the  West  India  trade. 

'^Q— Commissions  in  the  Army.  T. — The  ordi- 
nary mode  of  obtaining  a  commission  is  by  pur- 
chase, and  the  applications  for  purchasing  are 
said  to  be  so  numerous  that  a  large  proportion 
are  necessarily  refused.  No  candidate  can  be 
admitted  into  the  junior  department  of  the 
Royal  Military  College  luider  the  full  age  of 
thirteen  years,  nor  above  that  of  fifteen. 

4-7 — Harmony  and  CovMterpoint.  S. — The 
Invention  of  the  oi'gan,  first  mentioned  in 
the  year  757,  is  supposed  to  have  given  the 
means  of  discovering  harmony  and  counter- 
point. And,  in  the  eleventh  century,  an  in- 
genious ecclesiastic,  Magister  Franco,  is  said  to 
have  been  the  inventor  of  a  method  of  showing 
the  time  (or  duration  of  sound),  by  a  system  of 
notation,  and  therefore  must  be  considered  the 
founder  of  the  scieace  of  music. 

4-8 — Biography.  E.  G. — We  have  not  space 
to  admit  a  long  list  of  works,  which  you  might 
consult  with  profit.  The  following  occur  to  us 
most  readily.  Gilpin's  Lives  of  the  Reformers — 
Account  of  the  Gilpin  Family,  in  Warner's  Lite- 
rary Recollections— Life  of  Elizabeth  Smith  and 
Henry  Kirke  White— Scott's  Lives  of  the  Novel- 
ists— Johnson's  Lives  of  the  Poets  —  Boswell's 
Life  of  Johnson— Madame  D'Arblay's  Life  of 
Dr.  Burney— Forbes's  Life  of  Beattie— Life  of 
Sir  William  Jones — Life  and  Correspondence  of 
Oowper — Cunningham's  Lives  of  Painters  and 
Sculptors  —  Lives  of  Collingwood,  Cuvier, 
Howard,  Oberhn,  Schillei-,  Wesley,  <fec.,  &c, 

^B— Physical  Development.  JL  B.— By  all 
means  take  lessons  in  gymnastics.  It  is  our  in- 
tention to  intx-oduce  shortly  in  the  pages  of  the 
Family  TtUor,  a  few  chapters  on  this  important 
topic.  The  idea  of  physical  development  should 
never  be  forgotten  in  any  study ;  no  pursuit 
should  place  the  child  under  unfavourable 
conditions  of  position,  atmosphere,  &c.,  and 
direct  physical  exercise  should  constaiitly  ter- 


minate the  short  periods  of  mental  application. 
Lofty,  well  ventilated  halls,  and  a  large  piece  of 
ground,  partly  shaded  by  trees,  should  be  essen- 
tial elements  of  every  establishment  for  edu- 
cation. 

SO— Hydrocarbons.  M.  T. — The  number  of 
hydrocarbons,  or  compounds  of  carbon  and  hy- 
drogen, is  veiy  large,  and  they  differ  widely 
in  chemical  nature,  as  well  as  in  physical  pro- 
perties ;  some  of  them  are  solids,  like  common 
coal,  others  are  liquids,  like  spirit  of  turpentine, 
and  a  good  many  exist,  under  ordinary  circum- 
stances in  the  aeriform  state,  as  gases,  such  as 
common  coal  gas,  they  ai'e,  however,  all  of  them 
combustible,  and  burn  with  greater  or  less 
facility  in  oxygen.  As  a  general  rule,  the 
gaseous  ones  are  most  combustible :  the  solid 
ones  the  least  so,  simply  because  the  former 
mix  more  easily  with  the  oxygen  than  the 
latter,  and  hence,  like  the  powdered  charcoal, 
are  able  to  burn  more  rapidly. 

51 — English  Language.  B. — Your  observa- 
tions are  just.  There  is  no  language  honoured 
by  an  earlier  or  worthier  literature  than  the 
English;  yet  1843  saw  the  publication  of  the 
first  Enghsh  grammar  that  deserves  the  name, 
— that  of  Dr.  Latham,  formerly  professor  of  En- 
glish at  University  College,  London.  As  applied 
to  other  gi'ammars,  Dr.  Latham's  statement  is 
no  Avhit  exaggei'atcd,  "that  out  of  every  hun- 
dred statements,  made  by  the  ancient  writers  on 
the  English  language,  ninety-nine  come  xmder 
one  of  the  two  following  predicaments :  thej'^ 
either  contain  that  which  is  incorrect  and  better 
not  known  at  all,  or  something  which  was 
known  before,  and  would  have  been  known  in- 
dependent of  any  grammatical  lessons  what- 
ever." 

52 — Cidtivation  of  the  Voice.  J.  J.  C. — The 
difiiculty  of  cultivating  the  voice  consists  in 
keeping  its  musical  quality  of  tone  pure  while 
passing  from  one  note  to  another,  and  in  not 
alio  whig  the  bleating,  or  reedy  quality  of  the 
common  speaking  voice,  even  in  a  modified 
form,  to  interfere  with  its  beauty  of  tone  ;  for 
it  is  the  practical  knowledge  of  using  this  pure 
quality  of  the  voice  v/hich  places  one  singer 
above  another.  In  proof  of  this,  how  often  do 
we  find  tliat  a  singer,  attempting  difiicult  vocal 
music,  and  even  executing  it  witii  the  greatest 
finish  as  regards  precision  and  brilliancy,  in- 
stead of  inspiring  us  with  feelings  of  pleasure, 
only  annoys  and  wearies  us  during  the  perform- 
ance ;  we  feel  bound  to  applaud  the  dexterity  of 
the  artist  for  the  great  perseverance  in  the 
study  of  music, — yet,'^at  the  same  time,  are 
heartily  glad  when  the  song  is  concluded. 
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33— Cored  Reefs.  W.  —  Most  of  your  in- 
quiries will  be  found  answered  in  page  S5,  of 
the  present  volume.  Witli  regard  to  another 
question,  we  may  state  that  the  growth  of  corals 
of  any  magnitude  is  almost  confined  now  to  the 
warm  seas  of  the  tropics;  and  some  of  the 
varieties  produced  are  familiar  to  every  one 
in  the  beautiful  red  branching  kinds,  from 
which  ornaments  are  often  made.  Other  kinds, 
very  commonly  known,  are  the  Madrepores  and 
Brain  corals,  constantly  met  with  under  glass 
shades  in  drawing-rooms.  All  these  build  their 
habitations  in  nearly  the  same  way,  and  the 
most  vigorous  are  known  to  be  chiefly  confined 
to  very  moderate  depths,  in  places  where  there 
is  constant  exposure  to  the  action  of  the  waves. 
Tliey  are  often  beautifully  coloured  while  in  the 
water,  but  lose  all  this  beauty  the  moment  they 
ai'e  I'emoved. 

54 — Proper  Station  of  Governesses.  G.  E.  A. 
—By  all  means  make  an  associate  of  the 
governess,  if  her  merits  entitle  her  to  such 
confidence  The  irksomeness  of  teaching  young 
children  is  at  times  very  great,  however  docile 
the  children  may  be.  Temper  will  assert  itself, 
even  in  the  most  tractable ;  and  the  school-room 
is  gejierally  considered  the  choicest  and  fittest 
sulking  ground.  The  wear  and  tear,  the  cliafe, 
the  weariness  and  harassment,  which  many 
hours'  teaching  must  bring  with  it,  should  not 
be  forgotten  by  the  mother,  in  regulating  the 
relations  of  the  governess's  room  Avith  the  rest 
of  tlic  house.  Although  the  school-room  be  the 
governess's  domain,  she  should  never  be  out  of 
place  in  the  drawing-room.  If  she  be  fit  to 
teacli  and  train  children,  she  is  fit  company 
for  the  children's  parents.  And,  if  lier  man- 
ners or  bearing  be  such  as  to  make  her  mi- 
welcome  in  the  family  circle,  mothers  may 
rely  upon  it,  that  all  is  not  well  in  the  school- 
room. I 

55 — Jitde  of  Conduct  among  Friends.    E.  J.  It.  ; 
We  think  you  are  too  severe  in  your  censure  of 
the  individual,  for  whom  at  the  same  time  you  i 
profess  great  friendship.     It  should  be  settled  I 
as  a  principle  in  tlie  mind  never,  by  word,  act,  ] 
or  smile,  to  countenance  vice,  or  encourage  that  : 
despicable  sitirit  tliat  finds  delight  in  seeking 
out  and  magnifying  the  faults  of  others.      If  a  i 
young  friend  indulge  in  obscene  remarks,  do  not  , 
laugh  at  him,  but  rather  seek  to  change  the  sub- 
ject of  discourse.    If  he  take  more  freedom,  and  i 
speak    of    his   immoralities,    censure  thcni  as  i 
wrong  without  a  moment's  flinching  from  your 
duty,  and  do  it  with  a  degree  of  seriousness 
that  will  make  him  feel  that  you  arc  in  earnest. 
By  an  opposite  course  you  will  encoui'age  vice  : 


but  by  this  you  may  helj)  a  friend  to  shun  evils 
that,  if  indulged  in,  will  debase  his  mind,  and 
make  his  influence  in  societj^  a  curse  instead  of 
a  blessing. 

&e—Utilitij  of  Weeds.    R.  C.  B.— Many  plants 
we  term  weeds,  have  valuable  medical  qualities, 
and  some  may  be  applied  to  useful  purposes,  so 
as  to  pay  something  towards  the  expense  of 
clearing  them   from   the  ground.     Thus,   sow- 
thistles  (5o»c/«'.s)  afford  food  for  rabbits  or  hogs  ; 
the  hog-weed  or  cow-parsnip  (Heradeum  sphon. 
I  dijlivM)  is  good  for  either  swine  or  cattle  ;  horses 
I  and  asses  are  fond  of  young  thistles  when  par- 
tially dried,    and  the  seed  may  be   prevented 
'  from  spreading  by  gathering  the  down,  which 
I  makes  good  pillows :   however,    there  is  some 
danger  of  trusting  them  to  this  stage  of  growth, 
!  as  a  high  wind  v^^ould,  and  frequently  does,  dis- 
perse them  over  a  whole  country.     Charlock, 
I  when  drawn,  may  be  given  to  cows,  who  are 
very  fond  of  it,  particularly  of  the  smooth  kind  ; 
and  it  is  stated  that  it  can  be  converted  into 
good  hay.     Nettles,  fern,  and  the  more  bulky 
^  hedge  weeds,    arc,    in    Staffordshire,    collected 
j  annually,  about  midsummer,  and  burnt, — their 
ashes  being  afterwards  formed  into  balls,  which 
are  of  considerable  value,  being  used  in  com- 
posing a  ley  for  scouring  and  cleaning  linen  and 
i  other  clothes. 

[  57 — Progress  of  Literature.  F.  H. — We  are 
I  unable  to  give  you  the  statistics  you  require. 
But  the  following  statement  may  answer  your 
purpose.  It  has  been  calculated  that,  if  twelve 
men  were  employed  for  twenty-four  hours  a  day, 
allowing  neither  for  sleep  nor  meals,  reading-  at 
tlae  rate  of  eighty  words  per  minute,  they  would 
barely  keep  up  with  the  volumes  published  in 
London  alone.  In  this,  tracts  and  sermons  are 
included  ;  but  if  magazines,  reviews,  and  news- 
papers, were  added  to  the  task,  it  would  reqviire 
'  upwards  of  forty  men.  If  twelve  hours  per  diem 
wei-e  employed,  tlien  eighty  men  would  be 
required ;  and  as  he  is  a  hard  student  who  reads 
more  than  eiglit  hours  per  day,  so  120  men 
would  finish  the  herculean  labour  ;  but,  as  the 
average  amount  of  time  spent  in  reading,  even 
among  the  educated  classes,  seldom  exceeds  one 
hour  per  day,  each  person  peruses  one  l)60th 
part  of  tlic  published  mass :  that  is  to  say,  to 
one  book,  chapter,  or  page,  that  lie  reads,  he 
leaves  r!59  unread.  The  proportion  of  books 
which  pay  for  the  exi)enses  of  printing  and  pub- 
lishing is  small ;  of  those  which  leave  profit, 
very  small ;  of  those  which  reach  a  second  edi- 
tion, not  one  in  1,840;  of  those  which  pass 
through  more  than  two,  not  one  in  many  thou- 
sands. 
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58 — The  Months.  C. — Our  correspondeut 
will  find  that  his  wishes  are  complied  with.  At 
the  re-:juost  of  several  pupils,  we  have  com- 
menced this  series  of  instructive  chronology, 
which  will  be  continued  .through  the  year,  each 
month  being  illustrated  with  a  characteristic 
engraving.  The  biographical  portion  will  neces- 
sarily be  brief,  but  particular  care  will  be  taken 
to  render  the  Natural  History  of  the  month 
complete  and  instructive. 

59 — Clerkships  in  the  Bank  of  England.  F.  M. 
— About  800  clerks  are  employed  in  the  Bank  of 
England.  The  patronage  is  shared  among  the 
Directors,  whose  names  are  annually  published 
in  the  almanacks,  court  calendars,  directories, 
&c.  ;  the  Governor  and  Deputy-Governor  having 
e^ch  a  larger  share  than  any  other  Director. 
Young  men  are  not  admissible  as  clerks  under 
the  ago  of  seventeen,  or  over  the  age  of  twenty- 
five. 

60 — Real  Origin  of  the  English  language.  W.  S. 
— We  should  recommend  you  to  consult  Latham 
on  the  "Enghsh  Language."  In  this  work  the 
Doctor  states  that  the  real  origin  of  the  English 
language  is  on  the  continent  of  Europe,  and  its 
real  affinities  are  with  certain  languages  there 
spoken.  In  fact,  the  native  country  of  the  En- 
glish language  is  Germany,  and  the  Germanic 
languages  are  those  that  are  the  most  closely 
connected  with  our  own.  In  Germany,  lan- 
guages and  dialects,  allied  to  each  other,  and 
allied  to  the  mother  tongue  of  the  English,  have 
been  spoken  from  times  anterior  to  history ;  and 
these,  for  most  purposes  of  philology,  may  be 
considered  as  the  aboriginal  languages  and  dia- 
lects of  that  country. 

61 — Sound.  J.  J.  W. — ^We  are  assured,  upon 
good  authority,  that  the  unassisted  human 
voice  has  been  hear<i  at  the  distance  of  10  or  12 
miles,  namely,  from  New  to  Old  Gibraltar. 
And  in  the  famous  sea-fight  between  the  Eng- 
lish and  Dutch,  in  1672,  the  sound  of  cannon 
was  heard  at  the  distance  of  200  miles  from  the 
place  of  action.  In  both  these  cases  the  sound 
passed  over  water ;  and  it  is  well  known  that 
sound  may  be  always  conveyed  much  further 
along  a  smooth  than  an  uneven  surface.  Expe- 
riments have  been  instituted  to  ascertain  how 
much  water,  as  a  conductor  of  sound,  was 
better  than  land ;  and  a  person  was  heard  to 
read  very  distinctly  at  the  distance  of  140  foet 
on  the  Thames,  and  on  land  he  could  not  be 
heard  farther  than  76  feet. 

62 — Ghromatype.  S.  B. — This  is  a  new  pro- 
cess of  photography  and  consists  in  washing 
good  letter  paper  with  the  following  solution  : 
Bichromate  of  potash,  10  grains ;  sulphate  of 


copper,  20  grains ;  distilled  water  1  ounce. 
Papers  prepared  with  this  are  of  a  pale  yellow 
colour,  and  may  be  kept  for  any  length  of  time, 
without  injury,  and  are  always  ready  for  use. 
For  copying  botanical  specimens,  or  engravings, 
nothing  can  be  more  beautiful.  After  the  paper 
has  been  exposed  to  the  influence  of  sunshine, 
with  the  object  to  be  copied  superposed,  it  is 
washed  over  in  the  dark,  witli  a  solution  of 
nitrate  of  silver,  of  moderate  strength ;  as  soon 
as  this  is  done,  a  very  vivid  positive  picture 
makes  its  appearance,  which  then  only  requires 
washing  in  pure  water. 

63 — English  Grammar.  R.  E, — As  an  elemen- 
tary work,  we  can  refer  you  to  the  "Tutor's 
English  Grammar."  We  have  no  space  left  to 
point  out  the  advantage  of  a  careful  knowledge 
of  grammar ;  besides,  every  well  educated  per- 
son ought  to  be  aware  of  these.  The  use  of 
grammar  is  well  expressed  by  Cobbett :  "  Gram- 
mai%  as  I  observed  to  you  before,  teaches  us 
how  to  make  use  of  words ;  that  is  to  say,  it 
teaches  us  how  to  make  use  of  them  in  a  proper 
manner,  as  I  used  to  teach  you  how  to  sow 
and  plant  the  beds  in  the  garden;  for  you 
could  have  thrown  about  seeds  and  stuck  in 
plants  of  soaie  cjoit  or  other,  in  some  way  or 
other,  without  any  teaching  of  mine ;  and  so 
can  anybody,  without  nxles  or  instructions,  put 
masses  of  words  upon  paper ;  but  to  be  able  to 
choose  the  words  which  ought  to  be  employed, 
and  to  place  them  where  they  ought  to  be  placed, 
we  must  become  acquainted  with  certain  prin- 
ciples and  rules ;  and  these  principles  and  rules 
constitute  what  is  called  Grammar." 

64— iJotoiio9i,  of  the  Earth.  G.  F.  M.— The 
following  process  will  prove  the  experiment  of 
M.  Foucault,  by  which  the  rotation  of  the  earth 
on  its  axis  is  rendered  visible : — Across  the  top 
of  a  central  pier,  which  should  be  a  hollow  cone, 
thirty  feet  high,  there  is  firmly  fixed  a  wooden 
beam,  having  the  centre  perforated  to  admit  the 
passage  of  a  wire  and  the  fixing  of  a  Torsion 
Circle,  such  as  is  used  with  the  Gauss  Magneto- 
meters. To  the  centre  of  this  circle  is  attached 
one  end  of  a  silver  wire,  thirty  feet  long,  of  the 
size  commonly  known  as  "fine  No.  6,"  and  to 
the  other  end  of  this  wire  is  fastened  a  metallic 
cylinder,  weighing  about  four  pounds,  and  ter- 
minating below  in  a  conical  point.  On  a  plat- 
form directly  below  the  weight  and  about  thirty 
feet  below  the  point  of  suspension,  is  inscribed 
a  circle  of  six  and  a  half  feet  diameter,  with  the 
requisite  subdivisions  and  radii.  After  giving 
the  pendulum  an  unbiassed  arc  of  vibration,  a 
few  minutes'  observation  will  suffice  to  show 
witb  certainty  the  xnotion  of  the  earth  on  its 
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axis,  as  the  terminating  point  of  the  weight  will 
be  seen,  at  each  sucessive  vibration,  to  arrive  at 
the  northern  boundary  of  the  circle  a  little  more 
easterly  than  it  did  at  the  preceding  one. 

65 — Sjpeaking  Conducive  to  Health.  H.  M. — We 
are  glad  that  the  lessons  on  Elocution  we  are 
now  giving  in  the  pages  of  our  Tutor,  have 
given  pleasure  to  our  correspondent  and  other 
friends.  It  is  an  undoubted  fact  that  the  prac- 
tice of  elocution  is  greatly  beneficial  to  health. 
It  is  generally  observed  that  teachers  of  all 
kinds  who  speak  for  many  hours  in  the  day, 
enjoy,  considering  their  confined  occupation, 
very  good  health.  Indeed  schoolmasters  are 
proverbially  "long-lived."  Ministers  of  reli- 
gion are  in  general  longer  lived  than  the  mem- 
bers of  any  other  profession  or  trade.  Besides 
their  temperate  habits,  this  is  in  no  small 
degree  to  be  attributed  to  their  regular  prac- 
tice of  exercising  the  lungs  in  speaking.  They 
have  almost  entire  immunity  from  diseases  of 
these  organs.  Public  lecturers  are  generally 
healthy  and  long-lived  from  the  same  reason. 
The  great  Cuvior  was  originally  of  a  delicate 
constitution,  and  early  threatened  with  symp- 
toms of  consiimption  in  the  lungs.  But  he 
was  fortunately  appointed  to  a  lectureship, 
when  he  was  required  to  speak  some  hours 
every  day.  His  health  soon  began  to  improve, 
and  at  length  became  excellent,  so  that  he  lived 
to  a  great  age.  .  He  himself  attributed  this 
result  to  the  early  exercise  of  his  lungs  in 
speaking. 

66 — Mi'^cxdar  Exercise.  C.  G. — A  good  state  of 
health  depends  in  a  great  measure  on  the 
proper  exercise  of  all  the  muscles.  But  on  look- 
ing at  the  greater  portion  of  our  industrial 
population, — artisans  and  workers  in  factories 
generally  —  we  find  them,  in  numerous  in- 
stances, standing  or  sitting  .in  forced  and  un- 
natunu  positions,  using  only  a  few  of  their 
muscles,  while  the  others  remain,  compara- 
tively speaking,  unused  or  inactive.  Sawyers, 
filers,  tailors  and  many  others  may  be  easily 
recognised  as  they  walk  the  streets,  by  the 
awkward  movement  and  bearing  impressed 
upon  .them  by  long  habit.  The  stooping  posi- 
tion especially  tells  most  fatally  upon  the 
health ;  weavers,  shoemakers,  cotton-spinners, 
and  dressmakers  have  generally  a  sallow  and 
sickly  appearance,  very  different  from  that  of 
those  whose  occupation  does  not  require  them 
to  stoop,  or  to  remain  long  in  a  hurtful  posture. 
Some  years  ago  Mr.  Thackrah,  of  Leeds,  mea- 
sured several  tailors  round  the  chest ;  the 
dimensions,  instead  of  being  36  inches,  were  in 
most  cases,   only  33  inches.    A  statement  was 


published  at  the  same  time  respecting  an  emi- 
nent tailoring  establishment  in  London,  in 
which  334  men  were  employed.  Of  this  num- 
ber not  more  than  6  had  reached  60  years  of 
age,  and  3  of  these  were  afflicted  with  curvature 
of  the  spine  ;  14  were  about  50,  and  most  of  the 
others  about  40. 

67 — Growth  of  Sea-weeds  froyn  Seed.  W.  J.  I. — 
The  case  you  allude  to  is  probably  that  of  Mr. 
Stackhouse,  who,  about  fifty  years  ago,  made 
this  experiment.  His  plan  was  to  get  wide- 
mouthed  jars  with  a  sj'phon  to  draw  out  the 
water  without  shaking  it.  On  the  7th  of  Sep- 
tember, 1796,  he  placed  plants  of  Fucus  canali- 
culatus  in  the  jar  with  their  bases  downwards. 
On  the  following  morning  he  decanted  the  water 
into  a  basin.  He  then  poured  a  fresh  quantity 
of  sea-water  on  the  plants,  and  placed  the  jar  in 
a  window  facing  the  south.  On  the  following 
morning  the  plants  discharged  a  few  yellowish 
grains,  which  proved  to  be  the  actual  seed  of 
the  plant;  these  seeds,  however,  were  not  in 
contact  with  the  water,  but  each  enveloped 
with  a  bright  mucilaginous  substance,  which, 
from  being  heavier  than  the  water,  made  it 
sink  and  caused  it  to  adhere  to  the  rock. 
Watching  these  seeds  he  had  the  pleasure  of 
seeing  one  of  them  exploding  so  as  to  agitate 
the  water,  from  which  he  learned  that  some  sea- 
weeds, when  ripe,  scatter  their  sporules,  by  the 
bursting  of  the  capsules  without  waiting  for  the 
decay  of  the  frond.  He  next  go^.  pebbles  from 
the  sea-beach,  and  having  drained  off  the 
greater  part  of  the  water,  he  poured  the  re- 
mainder on  the  pebbles,  and  left  them  to  dry  for 
some  time  that  the  seeds  might  adhere  to  them. 
He  then  fastened  strings  to  the  pebbles,  and 
alternately  sank  them  in  the  jar,  and  drew  them 
out  and  left  them  exposed  to  sun  and  rain,  in 
imitation  of  what  would  have  been  experienced 
by  them  by  ebb  and  flow  at  mid-tide  mark,  had 
they  been  in  their  natural  situation  on  the 
shore.  In  less  than  a  week  a  thin  film  was  dis- 
coverable on  the  sTirface  of  the  pebbles.  It  gra- 
dually increased  in  breadth  and  thickness,  until 
at  last  he  observed  buds  arising  from  the  mem- 
brane. These  central  shoots  increased  in  size, 
but  not  rapidly  after  the  first  efforts ;  and  as  ho 
had  not  an  opportunity  of  placing  them  in  a 
rock  pool,  owing  to  his  being  miles  from  the 
shore,  he  discontimied  the  experiments.  More 
recently  Algas  have  been  raised  from  seed  by 
J.  A.  Agai'dh,  and  by  some  naturalists  m  our 
own  country, — but  still  much  remains  to  be 
done.  There  cannot  be  a  branch  of  science 
more  interesting  than  the  study  of  Algse,  and 
we  recommend  it  strongly  to  our  pupils. 
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GS— Fusible  Metal.  H.  T.  —You  may  make 
fusible  metal  by  combining  eight  v^Yts  of  bis- 
muth with  five  parts  of  lead,  and  three  of  tin, 
when  in  a  state  of  fusion. 

e9 —GmpJdte.  J.  A.— This  substance  is 
commonly  called  blaclicad,  of  which  pencils  arc 
made.  It  derives  its  name  from  the  Greek 
word  fjrcq)ho,  I  write.  The  finest  graphite  is 
found  at  Borrodale,  in  Cumberland,  hence  the 
name  of  the  pencils  "Cumberland  lead  pencils." 
The  substance  itself  is  a  peculiar  form  of  mine- 
ral cai-bon  with  a  little  iron. 

70^TransporL  C.  T.  B.— The  expression  is 
commonly  used,  but  it  is  not  strictly  correct. 
We  know  that  persons  under  sentence  of  trans- 
portation are  called  transports,  but  until  they 
have  left  this  country  they  cannot  be  considered 
as  such ;  because,  transportation,  according  to 
law,  is  the  sending  away  of  criminals  into  a  dis- 
tant country,  either  for  life  or  a  term  of  years. 

71— The  Introduction  of  Coaohes  into  England. 
F.  J.  S.— Taylor,  the  water  poet,  remarks  at 
p.'  240  of  his  work,  that  "  One  William  Boonen, 
a  Dutchman,  brought  first  the  use  of  coaches 
hither  ;  and  the  said  Boonen  was  Queen  Ehza- 
betli's  'coachman ;  for,  indeed,  a  coach  was  a 
strange  monster  in  those  days,  and  the  sight  of 
them'put  both  horse  and  man  into  amazement." 
The  date  of  their  introduction  may  therefore  be 

fixed  as  1564. 

72  —Migration  of  Fishes.  T.  B.— Like  the 
tribe  of  birds,  fishes,  though  inhabiting  a  me- 
dium of  totally  different  properties  from  air,  an<i 
one  having  the  peculiarity  of  possessing  great 
uniformity  of  temperatm-e,  are  found  to  display 
many  acts  of  migration,  and  casual  movements 
in  conformity  with  pressing  wants  or  special 
objects  of  their  being ;  their  entire  economy  is 
altogether  influenced  by  a  range  of  circum- 
staiuies  very  analogous  to  those  contingent  on 
the  lives  of  other  highly  organized  animals. 

73— The  Range  of  tlie  Human  Voice.  C.  T.— 
The  range  of  the  human  voice  is  quite  astound- 
ing,—there  being  about  9  perfect  tones,  but 
17,592,186,044,515  different  sounds;  thus  14 
direct'  muscles,  alone,  or  together,  produce 
16  383  •  30  indirect  muscles,  ditto,  173,741,823, 
and  all  in  co-operation  produce  the  number  we 
bave  named ;  and  these  independently  of  differ- 
ent  degi-ees  of  intensity.  A  man's  voice  ranges 
from  bass  to  tenor,  the  medium  being  what  is 
called  a  barytone.  The  female  voice  ranges  from 
contralto  to  soprano,  the  medium  being  termed 
a  mezzo-soprano,— whereas,  a  boy's  voice  is  alto, 
or  between  a  tenor  and  a  treble. 

7A^Woad.    W.  J.  J.— This  plant  was  once 
cultivated  to  a  great  extent  for  the  blue  dye 


extracted  from  it.  but  has  been  greatly  super- 
seded by  indigo.  It  might  still  be  cultivated  to 
great  advantage,  as  it  improves  the  colour  of 
indigo  when  mixed  with  it  in  a  certain  propor- 
tion. The  plants,  when  just  about  flowering, 
are  mown  with  a  scythe,  washed  with  water 
and  sun  dried  ;  after  this  they  are  ground  into 
a  paste,  which,  kept  in  heaps  for  about  a  fort- 
night, is  then  formed  and  pressed  into  solid 
balls.  It  is  also  occasionally  sown  as  food  for 
cattle,  and  has  lately  been  recommended  for 
this  purpose  under  the  name  of  pastel. 

75— Richard  Coeur-de-Lion  and  the  Bee-hives. 
R.  B.— The  anecdote  you  allude  to  is  given  as 
follows,  in  Ellis's  "  Specimens  of  English  Me- 
trical Romance,"  (vol  II.  p.  202,  223).     "  In  the 
Metrical  Romance  of  Richard  Coeur-de-Lion,  it 
is  said  that  he  took  thirteen  ship-loads  of  bee- 
hives with  him ;  which,  when  he  besieged  Acre, 
he  thi-ew  from  a  mangonel  into  the  town.     The 
Saracens  were  much  annoyed  by  this,  and  said 
'  King  Richard  was  full  fell 
When  his  flics  biten  so  well.' 
There  must  have  been  some  inconvenience  in 
charging  a  machine  with  such  instruments   of 
offence." 

7 G— Incomes  of  the  Colleges  at  Camhrklge.  H.  P. 
— There  are  seventeen  colleges  at  Cambridge; 
but  five  of  the  number,  viz.,  Clare  Hall,  Corpus 
Christi,  Caius,  St.  Catherine's  Hall,  and  Jesus, 
refused  to  make  a  return  of  their  income  and 
expenditure,  to  the  University  Commissioners. 
The  gross  incomes  of  the  twelve  colleges,  at  the 
present  time,  are  given  as  follows 


St.  Peter's  7,317 
Pembroke  12,013 
Trinity  Hall  3,917 
King's  ....  26,857 
Queen's    ..    5,347 


s.  d 
3  0 
8  0 
2  10 
7  11 
0    1 


Christ's     ..  9,178  15    5 


£  .<!.  d. 
St.  John's  26,166  14  11 
Magdalene  4,130  0  0 
Trinity  ..  34,521  19  10 
Emmanuel  6,516  16  3 
SidneySusx.5,392  16  10 
Downing..   7,239  17    0 


The  gross  income  of  the  seventeen  colleges  is 
estimated  at  not  less  than  £185,000  per  annum. 

77— The  Russian  Empire.  R.  H.— Our  limited 
space  precludes  the  possibility  of  giving  any 
lengthened  notice  respecting  the  Russian  em- 
pire; but  it  is  an  undoubted  fact  that  it  has 
been  rapidly  uicreasing,  as  the  following  Table 
will  show|: 

Area  of  square 
miles. 

100,000 
7,500,000 
14,500,000 
15,000,000 
20,500,000 
22,000,000 
7  a— The  Rose.  G.  B.— This  plant  belongs  to 
the  natural  order  Rosacea,  and  is  found  in 
almost  every  country  of  the  northern  henn- 


Year. 

1462 
1584 
1689 
1725 
1825 
1851 


Population. 

6,000,000 
12,000,000 
16,000,000 
20,000,000 
55,000,000 
65,000,000. 
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sphere,  both  in  the  old  and  new  world,— but  not 
in  Australia  and  Sc  uth  Aiaerica.  It  is  extensively 
cultivated   in   Syria,   Inciia,   Persia,   and  other 
various  parts   of  the  East,  for  the  purpose  of 
procuring  the  attar  from    its  delicate  petals. 
Professor  Agassiz,  in  a  lecture  upon  the  trees  of 
America,   stated  a   remarkable  fact  in  regard 
to  the  family  of  the  rose  (which  includes  among 
its  varieties  not  only  many  of  the  beautiful 
flowers  which  are  known,  but  also  the  richest 
fruits,  such  as  the  apple,   pear,  peach,   plum, 
apricot,    cherry,  strawberry,   raspberiy,   black- 
berry, &c.),  namely,  that  no  fossils  of  plants, 
belonging  to  this  family,  have  ever  been  dis- 
covered by  geologists.    This  he  regarded  as  con- 
clusive evidence  that  the  introduction  of  this 
family  of  plants  upon  the  earth  was  coeval  with 
or  subsequent  to  the  creation  of  man,  to  whose 
comfort    and    happiness   they  seem  especially 
designed  by  Providence  to  contribute. 

79— Lymphatic  Vessels.  J.  M.— You  are  evi- 
dently mistaken  with  regard  to  these   small 
vessels,  because  they  are  also  called  absorbents. 
Lymphatic  and  absorbent  vessels  are  not  dis- 
tinct, they  are  one  and  the  same.    In  anatomi- 
cal  language   they  are    termed 
vasa  lymphatica,  and  are  divided 
into  two  sets,   viz.,    lymphatics 
and  lacteal  s.    The  former  carry 
lymph,    and     the    latter     only 
absorb    chyle,    the    product   of 
digestion,    but   understand  dis- 
tinctly that  they  are  absorbents 
nevertheless,  because  they  absorb  or  suck  up 
certain  substances  placed  in  contact  with  them, 
and  convey  them  into  the  current  of  the  circu- 
lation.    These  vessels  are  very  small,  have  thin 
transparent  coats,  and  appear  white  when  filled 
with  their  fluid  contents  during  life ;  and,  there, 
fore,  in  order  to  examine  them  properly  they 
are  injected  with  size  and  vermilion,   or  with 
mercury.     When  these  vessels  are  examined 
with  a  magnifying  glass,  they  look  like  jointed 
tubes  as  a  in  the  annexed  figure,  the  joints  in- 
dicating the  position  of  the  valves  which  are 
seen  in  b  in  the  same  figure,  which  represents 
one  of  these  vessels  laid  open.    The  lacteals 
are  confined  to  the  cavity  of  the  abdomen  or 
belly,  while  the  lymphatics  are  diffused  through 
the  body  at  large. 

SO— Language  of  Lawyers.  S.  B.  —  It 
is  a  general  complaint  that  the  language  of 
the  law  is  too  verbose,  and  hundreds,  nay  thou- 
sands, have  made  the  same  complaint  as  your- 
self, A  curious  and  amusing  example  of  this 
prolixity  was  given  a  short  time  ago,  by  a 
clergyman  who  was  delivering  a  lecture  before 


the  members  of  a  scientific  institution  in  the 
west  of  England.     "If,"  said  the  lecturer   "a 
man  would,  according  to  law,  give  to  another 
an  orange,  instead  of  saying,  'I  give  you  that 
orange,'  which  one  would  think  would  be  what 
IS  called  in  legal  phraseology  'an  absolute  con- 
veyance   of    all   right   and  title  therein,'  the 
phrase  would  run  thus  :-I  give  you  aU  and 
smgular  my  estate  and  interest,   right    title 
and  claim,  and  advantage  of  and  in  that  orange 
with  aU  its  rind,  skin,  juice,  pulp,  and  pips,  and 
all  right    and   advantages    therein,    with   ful 
power  to  bite,  cut,  suck,  and  otherwise  eat  the 
same,    or  give    the    same  away,   as  fully  and 
effectually  as  I,  the  said  A.  B,  am  now  entitled 
to  bite,   cut,  suck,  :or  otherwise  eat  the  same 
orange,  or  give  the  same  away,  with  or  without 
Its  nnd,  skin,  juice,  pulp,    or  pips,   anything 
heretofore  or  hereinafter,  or  in  any  other  deed 
or  deeds,  instrument  or  instruments,  of  what 
nature  or  kind  soever,  to  the  contrary  in  any- 
wise notwithstanding;'  with  much  more  to  the 
same  effect.    Such  is  the  language  of  lawyers." 
SI— JEmpJiasis.  C.  M.  G.— Emphasis  in  elocu- 
tion,  is  the  enforcing  a  meaning  by  laying  a 
stress  upon  particular  words  or  syllables.    It  is 
divided  by  some  writers  into  emphasis  of  force, 
and  emphasis  of  sense ;  the  former  is  laid  upon 
nearly  every  significant  word,  while  the  latter 
only  singles  out  particular  words  from  the  sen- 
tence.   Emphasis  is  capricious,  being  left  to  the 
will  of  the  speaker.    No  doubt  you  have  heard 
or  read  of  the  example  given  by  Mr.  Sheridan, 
of  a  sentence  composed  of  six  words  which  may 
have  five  different  interpretations  given  to  it,  by 
emphasis  ;  * '  Shall  you  ride  to  town  to-morrow  ?" 
By  placing  the  emphasis  on  all  the  words  with 
the  exception  of  to,  it  gives  five  different  signifi- 
cations, but  we  think  it  is  capable  of  six,  be- 
cause by  making  the  sentence   "Shall  you  ride 
to   town   to-morrow?"  would  imply  that  the 
person  might  not  ride  to  but  from  town.    With 
regard  to  emphasis  in  writing,  the  same  rule 
I  holds  good,  because  you  should  always  write  as 
you  speak.   In  a  toll  case  tried  at  Bedford,  some 
time  ago,  Mr.  Devon,  who  was  brought  from  the 
Record  oflfice  to  produce  some  translations  from 
"Doomsday  Book,"  stated  in  his  evidence  the 
singular  fact   "that  in  many  old  manuscripts, 
when  particular  emphasis  was  given  to  a  word, 
it  was  customary,  instead  of  underhning  it  as  at 
the  present  day,   to  run  the  pen  completely 
across  the  word  in  the  same  manner  as  we  now 
erase  it,"    This  information  is  worth  attending 
to  by  antiquarians.     For  any  further  informa- 
tion on  emphasis,  consu\t  the  "Tutor's  English 
Grammar,"  in  Vol.  I. 
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SZ—The  Ancient  Roman  Foot.  D.  R.— From 
investigations  made  at  Hevculaneum  and  Pom- 
peii, it  appears  that  the  ancient  Ronnan  foot 
was  0-2962i  of  a  metre,  or  131-325  lines,  French 
measure. 

33— Beheadinrj.  H.  R.  M.— Beheading  was 
introduced  into  England  by  William  the  Con- 
queror ;  the  first  victim  being  Waltheof,  Earl 
of  Huntingdon,  <Sic.,  who  was  executed  in  this 
manner,  1074. 

SA— Earth  and  Sun.  J.  B.— The  earth  is  com- 
posed of  matter  four  times  denser  than  that  of 
the  sun ;  and  hence  the  quantity  of  matter  in 
the  sun  is  between  two  and  three  hundred  thou- 
sand times  greater  than  that  which  is  contained 
in  the  earth. 

QS—CromJechs.  W.  M.— These  erections  are 
found  almost  throughout  Europe,  Asia,  and  its 
isles,  and  even  in  North  America.  They  were 
devoted  to  religious  worship  and  rites,  under 
the  Druidical  government.  Specimens  may  be 
seen  on  Salisbury  Plain. 

S6— Origin  of  the  Macedonians.  P.  R.— The 
Macedonians  were  a  Grecian  race,  whose  first 
history  dates  back  to  about  the  year  1300,  .4..  m. 
(000  B.  c.)  They  obtained  their  highest  politi- 
cal powci  about  the  year  3650  a.  M.,  under 
Alexander  tlie  Great. 

87— T/ic  Study  of  LoMguages.  S.  T.— All  lan- 
gixages  are  not  of  equal  importance.  We  should 
advise  you  to  learn  English  thoroughly,  and, 
therefore,  recommend  you  to  study  the  English 
Grammar  published  in  our  first  volume ;  then 
study  Latin,  from  which  almost  all  the  other 
languages  are  derived,  and  this  will  assist 
you  in  the  French  lessons  we  are  now  pub- 
lishing. 

QB— Magnetism.  H.  W.— Dr.  Marachini,  of 
Rome,  so  l<jng  ago  as  1813,  supposed  that  the 
violet  rays  of  the  solar  spectrum  possessed 
the  property  of  magnetishig  needles,  which  he 
afterwards  proved.  Any  person  may  perform 
the  experiment  for  themselves.  Mix  an  equi- 
angular prism  of  flint  glass  in  a  hole  in  the 
window-shutter,  and  having  obtained  the  solar 
spectrum,  take  a  sewing  needle,  about  an  inch 
long,  and  entirely  devoid  of  magnetism  ;  cover 
one  half  of  it  with  writing  paper,  and  expose 
the  other  half  to  the  violet  rays  of  the  spec- 
trum, cast  upon  a  panel  at  the  distance  of  five 
feet.  Allow  it  to  remain  for  two  hours,  and 
you  will  then  find  the  exposed  end  has  acquired 
a  north  polarity.  The  indigo,  blue,  iind  green 
rays  produce  the  same  effect,  though  in  a  less 
degree. 

S9~FrugaUtii.  E.— You  judge  rightly  in 
estimating    the    Tutor's  willingness  to  advise 


you  in  the  matter  of  daily  expenditure.  Do 
as  you  propose.  Keep  a  daily  and  exact  ac- 
coimt  of  your  expenditure,  and  balance  it 
weekly.  By  this  means  you  will  obtain  habits 
of  method  and  frugality,  which  will  secure  your 
happiness  in  life.  Most  young  people,  of  both 
sexes,  are  going  too  fast  in  their  expenses. 
They  dress  too  much,  and  pay  too  high  a  tax 
for  the  gratifications  of  amusement  and  appe- 
tite. There  are  scores  and  hundreds  of  young 
men  who  cannot  get  started  in  business,  and 
cannot  settle  in  life,  because  they  have  never 
learned  to  graduate  their  expenses  by  their 
income.  If,  in  their  expenses,  they  would  con- 
trive to  fall  habitually  a  little  short  of  their  in- 
come, instead  of  going  a  little  beyond  it,  a  few 
years  would  establish  them  in  an  independent 
business. 

QO—Flax.  M.  C— Of  the  flax  plant  there 
are  several  varieties  in  cultivation,  the  best 
seed  coming  from  the  Riga  and  Holland.  As 
the  different  varieties  arrive  at  maturity  at 
diffei-ent  times,  and  the  stem  vises  to  different 
heights,  it  is  very  essential  that  the  seed  be  not 
mixed,  as  this  would  occasion  great  incon- 
veniences and  loss  in  the  imlhng  of  the  flax. 
The  most  common  variety  of  flax  in  Great 
Britain,  is  of  a  moderate  length,  with  a  strong 
stem.  If  it  is  not  sowi\  very  thick,  it  will 
throw  out  branches  at  the  top,  and  produce 
much  seed.  It  is,  therefore,  a  matter  of  calcu- 
lation whether  it  will  be  most  profitable  to 
have  finer  flax,  with  less  seed,  or  an  inferior 
quality  of  flax  and  an  abundance  of  seed. 
There  is  a  small  variety  which  does  not  rise 
above  a  foot,  grows  fast,  and  ripens  its  seed 
sooner.  When  the  principal  object  is  to  get 
linseed,  this  variety  is  preferred ;  but  the  flax  is 
shorter  and  also  coarser. 

91 — Overcoming  Bad  Habits.  C.  S. —  Bad 
habits  are  easily  acquired,  but  not  so  readily 
left  off".  However,  we  have  not  the  least  doubt 
but  that  you  may  overcome  the  one  you  have 
contracted,  by  firmness  and  perseverance.  The 
late  Mr.  Loudon,  the  celebrated  writer  on  Gar- 
dening, &c.,  during  the  time  he  was  suffering 
so  severely  f.iom  the  pain  in  his  arm,  found  no 
ease  but  from  taking  laudanum,  and  he  became 
at  last  so  habituated  to  its  use,  that  he  took  a 
wine-glassful  every  eight  hours.  ^  After  the 
amputation  of  his  arm,  however,  he  wished  to 
leave  off  taking  it,  as  he  was  aware  of  its  in- 
jurious effects  upon  his  general  health  ;  and  he 
contrived  to  cure  himself  by  putting  a  wine- 
glassful  of  water  in  his  quart  bottle  of  laudanum 
every  time  he  took  out  a  wine-glassful  of  the 
potion,  so  that  the  mixture  became  gradually 
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weaicer  every  duy,  till  at  last  it  was  little  more 
than  water,  and  he  found  he  had  cured  himself 
of  this  dangerotis  habit  without  experiencing 
any  inconvenience. 

92i— 'Quotations.  M.  B. — Auribit^  teneo  lupum, 
(I  hold  a  wolf  by  the  ears).     This  quotation  is 
from  Terence,  and  is  similar  to  our  expression 
of  "I  have  caught  a  Tartar,"  which  is  said  to 
have  arisen  from  the  fact  of  a  trooper  meeting 
a  Tartar,  who   took  liim  prisoner,   and   then 
calling  out  to  his  comrade,  "Arrah!  Pat,  I've 
caught  a  Tartar."       "Have  you,"    said   Pat, 
"  then  bring  him  along."     "  I  would,"  rejoined 
the    trooper,    "but  he  won't  come."    "Then 
faith,   come  without    him,"       "Och!    but    he 
won't  let  me  ! "    Lingua  [mali  pars  pessima  servi, 
(The  tongue  is  the  worst  part  of  a  bad  servant). 
This  is  from  Juvenal,  and  so  is  the  third  quota- 
tion,   Vacuum  cantat  coram  latrone  viator,     (The 
man  with  an  empty  purse  may  sing  before  the 
robber),  meaning  of  course  that  he  has  nothing 
to  lose.     We  are  unable  to  discover  the  author 
of  the  French  proverb  "  Lafaini  chassele  loup  du 
hois, "    (Famine  drives  the  wolf  from  the  wood). 
"We  imagine  that  it  is  one  of  the  common  pro- 
verbs that  is  not  acknowledged  by  any  one  in 
particular,  like  the  old  English  proverb  with  a 
similar  meaning,  "  Hunger  breaks  through  stone 
walls." 

93 — The  Ancient  Egyptian  Cubit.  A. — A  com- 
mission, consisting  of  two  members  of  the 
Academy  of  Inscriptions  and  Belles-Lettres, 
and  three  members  of  the  Academy  of  Sciences, 
in  France,  was  appointed  in  1828,  to  examine 
the  Egyptian  cubit.  The  report  presented  by 
M.  Girard  to  the  Academy  of  Sciences,  of 
Paris,  is  highly  interesting.  It  appears  that 
M.  Girard  discovered  the  standard  of  measure- 
ment in  1799,  in  the  ancient  Nilometer  of  the 
isle  of  Elephantine.  This  unit  of  measure  was 
divided  into  twenty-eight  fingers,  and  into 
seven  palms;  its  absolute  length  was  527 
millimetres  =  20 '748  English  inches.  M.  Dro- 
vetti,  the  French  consul-general  in  Egypt,  dis- 
covered another  standard  in  1822,  at  Memphis. 
This  was  divided  into  seven  palms  ;  its  length 
being  523-53  millimetres  =  20-61  English  inches. 
The  third  standard,  also  discovered  at  Memphis, 
by  M.  Drovetti,  was  divided  into  seven  palms, 
find  was  525  millimetres  in  length,  or  =  20-669 
English  inches.  Other  standards  were  disco- 
vered, from  which  the  commission  arrived  at 
the  conclusion,  that  the  mean  value  of  the 
ancient  Egyptian  cubit  may  be  stated  at  20-68875 
inches  Enghsh  measure. 

94 — The  Terms  used  in  Geography.    C.  T.M. — 
The  principal  terms  used  in  geography,  respect- 


ing the  description  of  land  and  water,  were 
explained  in  the  System  of  Geography  published 
in  our  second  volume.  As  you  complain  of 
being  unable  to  remember  them,  perhaps  the 
following  lines  will  assist  your  memory : 

"  A  continent's  a  tract  of  land  defined. 

Comprising cotmtries  not  by  seas  disjoined; 

The  watery  element  an  island  bounds. 

And  everywhere  with  circling  waves  surrounds  ; 

And  a  peninsula's  an  earthly  space. 

Which  (one  part  only)  flowing  waves  embrace ; 

That  part,  or  neck,  which  joins  it  to  the  main. 

By  the  word  isthmus  fully  we  explain. 

A  promontory  is,  as  all  agree, 

A  point  of  land  projecting  in  the  sea ; 

The  earthy  globe  the  surging  oceans  bound. 

And  lesser  seas  more  narrow  shores  surround ; 

For  an  inferior  sea  a  gulph  may  stand. 

Almost  enclosed,  and  circumscribed  by  land ; 

A  bay  is  as  a  smaller  gulf  defined ; 

A  creek's  a  smaller  bay,  less  moved  by  wind  ; 

A  road  is  where  a  ship  may  ride  with  ease ; 

A  strait's  a  narrow  pass  that  joins  two  seas ; 

A  lake's  an  inland  sea  with  certain  bounds, 

Which  banking  earth  on  every  side  surrounds ; 

A  river  through  the  land  meandering  goes, 

Streams  from  its  source,  and  to  the  ocean  flows." 

9B—TJi€  Biscayan  Language.  J.  M. — Astarloa, 
in  his  defence  of  the  Biscayan  'language,  ob- 
serves, that  one  of  the  greatest  proofs  of  its 
antiquity,  is  that  instead  of  counting  by  tens, 
it  counts  by  twenties.  "  That  the  fingers  were 
the  basis  of  numeration  is  testified  by  Ovid. 
The  Greeks  and  Romans,  who  used  the  figures, 
I,  II,  III,  &c.,  and  the  Chinese,  who  use  — ,  =, 
^,  &c.,  to  signify  one,  two,  and  three,  &c.,  seem 
to  sanction  this  opinion.  Among  the  ^tolians, 
pempozein,  to  count  by  five,  means,  absolutely, 
to  count.  Several  of  the  American  nations 
further  confirm  our  system."  Among  the 
Guanarians,  five  is  called  popetei,  a  word  com- 
posed of  po,  hand,  and  potei,  one,  or  one  hand. 
To  express  ten,  pomocoi ,  or  two  hands.  Among 
the  Lulians,  twenty  is  called  iselujauon,  a  word 
composed  of  is,  hand,  elu,  foot,  and  jaMon>  all; 
or,  all  the  fingers  and  toes.  The  Jarurians 
express  the  number  twenty  by  canipume,  a 
word  composed  of  cani,  one,  and  pume,  a  man, 
or  one  man;  and  the  number  forty  by  noeni- 
pume,  or  two  men.  But  without  crossing  the 
Atlantic,  we  may  find  in  Europe  languages  in 
which  numeration  takes  place  by  twenties. 
Such  are  the  Icelandic  and  Celtic.  In  the 
latter,  for  example,  twenty  is  called  uguent  ;  and 
forty,  sixty,  are  called  dMoxi-ugVjewt,  tri-v^vmt/ 
tliat  is,  two  twenties,  three  twenties." 
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96  —  Inorganic  Bodies.  J.  B. — Inorganic 
bodies  are  bodies  devoid  of  life,  such  as  rocks, 
crystals,  metals,  clays,  minerals,  &c. 

®7  — Ancient  measurement  of  Land.  L.  B. — The 
\;sual  measurement  was  as  follows  : — 100  acres 
equal  to  1  hide ;  5  hides,  1  knight's  fee ;  and 
40  hides  a  barony. 

9Q—The  Invention  of  Bells.  H.  J.— Paulinus, 
the  Bishop  of  Nova,  in  Campania,  is  said  to  have 
invented  bells  about  the  year  400,  and  they  were 
first  used  in  churches  in  the  year  900. 

99— T/ie  use  of  the  Letter  K.  J.  P.— This  letter 
was  used  as  a  numeral  for  250,  but  if  it  had  a 
stroke  over  it  thus,  K,  it  signified  250,OCO,  It 
is  used  as  an  abbreviation  for  knight ;  as, 
K.  C.  B.,  Knight  Commander  of  the  Bath  ; 
K.  G.,  Knight  of  the  Garter,  &c. 

lOO— Pinchbeck.  G.  M. — This  alloy  derives  its 
name  from  being  brought  into  notice  by  a  per- 
son of  the  name  of  Pinchbeck.  It  may  be 
made  by  combining  three  parts  of  zinc  with 
four  of  copper.  It  was  formerly  used  to  make 
the  cases  of  watches  and  brooch  settings. 

101— Spongy  Platinum.  H.  F.  —  The  spongy 
platinum  is  not  platinum  black.  It  is  made  by 
heating  the  ammonico-chloride  of  platinum 
until  all  the  volatile  particles  are  driven  off, 
and  the  residue  appearing  like  a  spongy  mass ; 
it  is  called  spongy  platinum. 

102—^/(6  University  of  Heidelberg.  J.T. — This 
celebrated  University  was  founded  in  1386,  at 
whicli  time  it  was  the  only  estal)lishment  in 
Germany  where  all  the  principal  branches  of 
science  were  taught.  The  elector  of  the  Rhine 
Palatinate,  Rupert  I.,  was  the  founder. 

103— Velocity  of  the  Wind.  B.  H.— Captain 
Beaufort's  scale  of  the  hourly  velocity  of  the 
wind  is  as  follows  :— Light  air,  O'l  mile;  light 
breeze,  5  miles ;  gentle  breeze,  10  miles  ;  mode- 
rate breeze,  15  miles;  fresh  breeze,  20  miles; 
strong  breeze,  25  miles ;  moderate  gale,  30  miles ; 
fresh  gale,  45  miles ;  strong  gale  ;  50  miles ; 
heavy  gale,  70  miles ;  storm,  80  miles ;  hurri- 
cane, 100  miles  and  vipwards. 

104—3feasurement  of  M,na.  E.  S.— We  are 
not  aware  of  any  measurements  of  iEtna  taken 
since  Captain  Smyth's,  which  were  as  follows : — 

feet. 

The  summit 10,874 

Foot  of  the  cone 9,760 

Casa  Inglese  (English  hut) 9,592 

Highest  part  of  the  woody  region 6, 279 

Grotto  de  Capu 2,362 

Nicolisi  Convent 2,449 

1  OS — The  Roman  Names  of  the  Bays  of  the  Week. 
S.  P. — Sunday  was  called  Bies  Solis,  or  the 
Sun's  day ;  Monday,  Bies  LuncB,  or  the  Moon's 


day ;  Tuesday,  Dies  Martis,  or  Mar's  day ; 
Wednesday,  Bies  Mercui-il,  or  Mercury's  day  ; 
Thursday,  Bies  Jovis,  or  Jupiter's  day ;  Friday, 
Bies  Veneris,  or  Venus's  day ;  and  Saturday, 
Bies  Saturrn,  or  Saturn's  day.  The  reason  they 
were  named  thus,  was  because  they  considered 
each  of  these  deities  to  preside  over  the  day 
dedicated  to  them. 

106 — Founding  of  St.  Petersburgh.  F.A. — Peter 
the  Great  was  the  founder  of  this  city,  and  he 
employed  more  than  40,000  men  to  accomplish 
his  object.  Foi-ests  were  uprooted  and  can-ied 
away,  ditches  dug,  banks  raised,  and  morasses 
drained,  in  which  last  operation  upwards  of 
10,OCO  men  perished  in  the  morasses  from  want 
of  food  and  shelter.  Russians,  Kalmucs,  and 
Cossacks  were  the  chief  labourers,  and  the 
peasants  from  all  parts  of  the  empire  were 
pressed  to  the  work. 

107 — Population  of  the  Ionian  Islands.  G.C. — 
We  believe  that  the  number  of  the  inhabitants 
of  the  Republic  of  the  Seven  Islands,  according 
to  the  last  census,  was  as  follows : — In  the 
Island  of  Corfu  —  (town),  17,689,  (country), 
48,469  =  66,158;  Cephalonia,  62,156;  Zante, 
39,725;  Santa  Maura,  17,386;  Ithaca,  10,358; 
Paxo,  9,496;  Cerigo,  5,193.  The  total  being 
210,498.  According  to  the  stipulations  of  the 
treaty  of  Paris,  the  Ionian  Islands  pay  £35,000 
annually  to  Great  Britain  ;  the  average  revenue 
being  about  £160,000   per  annum. 

108 — Study  of  History  and  Biography  T.  M.— 
There  is  no  doubt  that  the  study  of  histoiy  and 
biography,  when  carefully  followed,  is  of  incal- 
culable advantage  to  young  men  entering  upon 
the  world's  arena.  It  fits  them  for  the  bar,  the 
church,  the  busy  life  of  commerce,  or  the  offices 
of  the  state.  If  they  moralize  upon  the  conduct 
of  the  men  set  forth  in  history  or  biographies, 
they  will  learn  to  avoid  their  errors,  and  imitate 
their  good  qualities,  and  make  them  believe 
that  there  is  not  only  a  general,  but  a  particular 
Providence,  that  watches  over  us. 

109 — Phidias.  C.R. — Phidias  was  bom  in  the 
73  Olympiad.  He  devoted  himself  to  painting, 
when  he  was  twenty-four  years  of  age,  and 
ornamented  the  temple  of  Jupiter  Olympius,  at 
Athens,  with  his  works.  The  finest  buildings 
in  that  city  were  erected  between  the  82nd  and 
the  87th  Olympiads,  by  order  of  Pericles,  and 
under  the  dii'ection  of  Phidias.  His  masters 
in  the  art  of  sculpture  were  Hippias  and 
Agaladas.  The  Pallas  of  the  Parthenon  was 
produced  in  the  85th  Olympiad,  and  was  followed 
by  that  of  Jupiter  Oljnnpius.  He  died  in  prison 
in  the  first  year  of  the  87th  Olympiad,  having 
fallen  a  victim  to  the  hati'ed  of  the  enemies  of 
Pericles. 


1(5 


THE  TUTOR  AND  HIS  PUPILS. 


IIO— The  Tendo.  E.  C.  W.— The  teredo  is  a 
bivalve  shell  fish,  or  one  that  has  two  shells  like 
a  cockle,  oyster,  &c.  It  is  known  as  the  ship- 
woi-m,  and  is  technically  called  the  Teredo 
navalis.  It  boros  holes  in  the  piles  of  embank- 
ments and  ships'  bottoms  (when  not  copper). 
As  a  defence  against  it,  the  under-water  portion 
of  woodwork  in  dock-yards  has  been  studded 
with  broad-headed  iron  nails.  Like  most  mol- 
luscs, the  teredo,  though  fixed  when  adult, 
is  free  in  its  j'oung  state,  and  conseqiiently 
enabled  to  migrate  and  attach  itself  wherever 
mischief  can  be  done  by  it.  Thus  ships  at  sea 
are  attacked,  and  no  wood  has  yet  been  found 
capable  of  defying  its  efforts.  Even  teak  and 
sissoo  woods,  hard  as  they  are,  dissolve  before 
it  with  rapidity;  and  though  the  chemical 
process  of  kyanizing  timber  successfully  defeats 
the  ravages  of  time,  it  fails  before  the  voracity 
of  the  tei-edo.  However,  a  remedy  against  its 
ravages  has  at  last  been  discovered,  which  con- 
sists in  Burncttizing  the  wood,  or  saturating  it 
with  "Sir  William  Burnett's  solution  of  chlo- 
ride of  zinc."  From  numerous  experiments, 
it  has  been  found  that  this  process  eflfectually 
prevents  the  attack  of  the  teredo. 

Ill— Pitt's  Bridge.  J.  D. —Blackfriars Bridge 
was  originally  called  Pitt's  Bridge,  in  honour  of 
William  Pitt,  the  great  Earl  of  Chatham.  It 
was  built  by  Robert  Mylne,  a  Scotch  architect, 
and  the  first  stone  was  laid  on  the  31st  of  Octo- 
ber, 1760.  There  is  a  metal  tablet  inscribed  in 
Latin,  placed  in  the  foundation  stone,  of  which 
the  following  is  a  translation  :  "On  the  last  day 
of  October,  in  the  year  1760,  and  in  the  begin- 
ning of  the  most  auspicious  reign  of  George  the 
Third,  Sir  Thomas  Chitty,  Knight,  Lord  Mayor, 
laid  the  first  stone  of  this  bridge,  undertaken  by 
the  Common  Council  of  London,  during  the 
progress  of  a  raging  war  {flagrante  bello),  for  the 
ornament  and  convenience  of  the  City ;  Robert 
j\Iylne  being  the  architect.  In  order  that  there 
might  be  handed  down  to  posterity  a  monument 
of  the  affection  of  the  City  of  London  for  the 
man  who,  by  the  power  of  his  genius,  by  his 
highmindedness  and  courage  (under  the  Divine 
favour  and  happy  auspices  of  George  the  Second), 
restored,  increased,  and  secured  the  British 
empire  in  Asia,  Africa,  and  America,  and  re- 
stored the  ancient  reputation  and  power  of  his 
country  amongst  the  nations  of  Europe,  the 
citizens  of  London  have  unanimously  voted  this 
bridge  to  be  inscribed  with  the  name  of  William 
Pitt." 

IIZ —TJie  Colossus  of  Rhodes.  A.  H.  N.— 
Tiiis  celebrated  statue  was  considei'ed  one  of  the 
wonders  of  the  world,  and  was  erected  in  honour 
cf  Apollo.    It  was  made  of  brass,  and  was  70 


cubits,  or  about  105  feet  in  height,  being  propor- 
tionably  big  in  every  part.  It  stood  astride 
over  the  haven,  so  that  ships  could  sail  in  and 
out  between  the  legs.  In  one  hand  it  held  a 
light-house,  in  the  other  a  sceptre;  and  its  head 
represented  a  golden  sun.  The  distance  be- 
tween the  two  feet  was  1,000  yards,  and  two 
men  could  scarcely  embrace  its  thumb,  when 
their  arms  were  extended.  This  extraordinary 
statue  was  made  by  Chares  a  Rhodian,  who  was 
engaged  12  years  in  its  perfection.  After  it  had 
stood  for  06  years,  an  earthquake  displaced  it, 
and  the  money  collected  by  the  Rhodians  from 
the  various  Grecian  states  being  embezzled,  the 
statue  was  never  replaced  or  repaired,  as  in- 
tended ;  but  the  image  was  allowed  to  remain 
894  years  upon  the  ground,  -when  the  Saracens 
having  taken  the  city,  sold  the  "world's 
wondei-, "  to  a  Jew  as  old  brass ;  its  weight  being 
720,000  lb.  avoirdupoise.  The  Jew  broke  it 
into  pieces,  and  loaded  900  camels  with  them. 
At  the  present  time  there  is  a  castle  erected  on 
one  side,  and  a  town  on  the  other,  to  mark  the 
places  where  the  feet  of  the  far-famed  Colossus 
were  placed. 

113— BiscijyUne.  H.  B.  W.— We  are  strong  ad- 
vocates for  discipline,  but  it  should  not  be  harsh 
and  tyrannical ;  it  should  be  carried  out  with 
firmness,  not  severity.  We  remember  reading 
of  an  instance  of  a  young  man  being  obliged  to 
have  his  right  hand  amputated  above  the  wrist, 
in  consequence  of  the  severe  system — not  disci- 
pline— exercised  by  his  schoolmaster.  It  ap- 
pears that  when  he  was  a  boy  of  about  seven  or 
eight  years  of  age,  and  just  going  to  a  boy's 
school,  he  committed  some  breach  of  school 
discipline,  which  raised  the  ire  of  the  master  of 
the  establishment,  who  in  his  indignation,  told 
the  lad  to  "hold  out  his  hand,"  and  he  then 
struck  it  violently  with  a  ruler,  after  the  semi- 
barbarous  fashion  of  applying  the  "cuts"  of  the 
cane  so  much  in  vogue  at  one  time.  The  blow 
"  told."  The  little  fellow's  hand  became  exceed- 
ingly tender  in  one  spot  over  the  joint  below  the 
first  finger.  Gradually  the  pain  increased  till 
the  hand  could  not  be  used.  At  length  a  soft 
bleeding  cancer  developed  itself,  and  all  ordinary 
remedies  having  failed,  seventeen  years  of  suffer- 
ing were  terminated  as  above,  and  a  fine  young 
man,  the  sole  survivor  of  eleven  sons,  thrown 
mutilated  upon  his  aged  parents'  hands.  The 
same  schoolmaster  was  known  to  have  lamed 
another  boy  by  similar  violence.  If  the  system 
of  severity  of  which  you  complain  does  not 
cease,  we  strongly  advise  you  to  lose  no  time  in 
removing  your  son  from  the  school.  We  had 
hoped  that  such  a  barbarous  system  of  correc- 
tion bad  been  generally  laid  aside. 
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11^— Metrical  Psalmody.  W.  W.— Luther  was 
the  inventor  of  metrical  psalmody,  about  1517, 
and  it  spread  with  the  Reformation.  The  first 
tunes  were  the  popular  airs  and  dances. 

lis— TychoJBrahe.  T.  C.  F  — Tycho  Brahewas 
a  Danish  gentleman,  born  in  1546,  who  devoted 
himself  to  astronomy,  and  was  the  preceptor  of 
Kepler ;  he  imagined  a  system  in  contrariety  to 
that  of  Copernicus,  in  which  he  placed  the 
earth  in  the  centre,  the  moon  next  the  earth, 
with  the  sun  at  a  distance,  making  Mercury 
and  Venus  the  sun's  two  sateUites. 

lie— Reporters.  W.  J.  J.— The  salary  paid  to 
a  reporter  at  the  commencement  of  his  career  is, 
we  think,  between  £250  and  £300  a  year.  Those 
who  have  been  longest  on  the  estabhshments,  and 
are  most  useful,  are  occasionally  employed  on 
journeys  and  other  special  occasions,  from  which 
some  additional  remuneration  is  obtained.  It 
is  understood  that  the  proprietors  of  the  morn- 
ing papers  act  liberally  by  the  persons  in  their 
employment  if  they  find  them  useful. 

117— Singularity.  J.  M.— Avoid  singularity; 
it  does  not  betoken  good-breeding,  and  is  an 
insult  to  civil  society.  Dr.  Johnson's  advice 
was  to  gain  the  name  of  being  eccentric,  for 
then,  said  he,  "you  will  have  seated  yourself 
in  an  easy  chair  for  hfe."  We  advise  you  to  act 
as  you  think  proper  and  consistent  with  your 
duty,  but  not  to  affect  independence  of  the 
world  and  indifference  to  public  opinion :  it  is 
a  great  error  for  a  yovmg  man  to  commit.  Dr. 
Johnson's  advice  has  done  much  harm. 

IIQ— The  City  of  Rome.  B.  P.— We  cannot 
furnish  all  the  information  you  request,  as 
there  is  a  considerable  difficulty  in  obtaining  the 
official  returns ;  however,  we  can  inform  you 
that  there  are  54  parishes,  inhabited  by  35,988 
families;  and  that  there  are  41  bishops,  1533 
priests,  2845  monks,  and  1472  nuns.  The  Jews, 
who  are  about  from  8000  to  10,000,  are  not  com- 
prised in  this  estimate.  The  whole  population 
in  1837  was  156,552;  in  1840,  154,632;  in  1845, 
167,160  ;  and  in  1846,  170,100. 

119— Early  Tuition,  of  Children.  S.  C— Chil- 
dren can  only  be  taught  the  right  construction 
of  words  in  sentences  by  imitation ;  when  the 
expression  is  erroneous,  the  parent  or  teacher 
should  correct  and  make  them  repeat  the  whole 
over  again.  They  receive  at  an  early  age  an 
impress  that  lasts  through  life,  and  due  atten- 
tion to  this  matter  in  youth  will  not  only  pre- 
vent the  necessity  of  much  unlearning  when 
they  are  able  to  appreciate  the  rules  of  grammar, 
but  also  lay  a  sure  fomdation  for  elegant  writ- 
ing and  conversation  in  future. 

12>0— Copernicus.  G.  R.— The  benefit  conferred 
to  astronomy  by  Copernicus  was  confined   to 


his  establishing  the  fact  that  the  earth  is  a 
planet,  instead  of  being  the  fixed  centre  of  the 
universe ;  from  which  he  inferred  the  general 
character  of  the  solar  system :  viz.,  that  it 
consists  of  a  grand  central  luminary,  around 
which  a  number  of  small  opaque  bodies  or 
planets  revolve.  For  answers  to  your  other 
questions,  we  must  refer  you  to  the  Fourth. 
Volume  of  the  Family  Tutor,  the  leading  sub- 
ject of  which  is  Astronomy. 

mi— Mineral  Food  of  Plants.  S.  J.  C— This 
consists  of  carbonate  acid,  water,  and  ammonia, 
all  of  which  are  obtained  from  the  atmosphere, 
and  of  sulphur  (sulphuric  acid),  phosphorus 
(phosphoric  acid),  alkalies,  earths,  salts,  and 
metals,  all  derived  from  the  soil.  Without 
the  aid  of  the  matters  derived  from  the  soil, 
the  most  abundant  supply  of  carbonic  acid, 
water,  and  ammonia,  is  of  no  use.  But  if  a 
soil  contain  these  necessary  substances,  plants 
will  thrive  in  it,  even  if  they  have  no  carbonic 
acid  or  ammonia  furnished  in  the  shape  of 
manure  beyond  the  usual  atmospheric  supply. 

IQZ—Conductto  Teachers.  R.  C— A  scrupulous 
attention  to  poUteness  is  not  only  useful  to  pre- 
vent hurting  the  feelings  of  others,  but  it  is  the 
best  shield  to  your  owii  delicacy  ;  and  as  there 
are  all  sorts  of  masters,  it  is  best  to  maintain  a 
strict  reserve,  never  talking  of  your  private 
concerns,  never  speaking  freely  of  persons,  never 
indulging  in  jokes  and  laughter,  because  that 
leads  to  familiarity  which  may  be  unpleasant. 
Serious  politeness  is  the  best  shield  a  young  lady 
can  have,  and  a  shield  you  may  need  in  a  tete-a- 
tete  with  a  youthful  instructor ;  this  sort  of  de- 
fence protects  you,  without  offending  others. 

1Z3— Good-humour.  E.  T.  W.— Governesses, 
as  you  observe,  have  much  to  contend  with,  and 
a  large  amount  of  patience  is  necessary  in  com- 
bating the  indolence  and  insubordination  of 
youth ;  but  with  this  admission,  we  think  that 
you  have  allowed  ideal  grievances  to  obtain  a 
mastery  over  your  judgment.  Be  assured  that 
a  smile  and  a  kind  word  will  gain  you  the  good- 
will and  attention  of  your  pupils,  while  frowns 
and  severity  will  have  an  opposite  effect  :— 
"It  is  gentle  good-humour  that  makes  life  so 

sweet, 
And  picks  up  the  flowers  that  garnish  our  feet, 
Then  from  them  extracting  the  balsam  of  health. 
Turn  the  blossoms  of  nature  to  true  steriing 

wealth." 
1Q4.—Mediceval  and  Middle  Ages.  T.  L.— We 
have  endeavoured  to  discover  the  exact  meaning 
of  these  terms,  which,  as  you  observe,  "  are  now 
so  constantly  sounding  in  our  ears,"  but  have 
not  been  able  to  satisfy  ourselves.  lu  the 
absence  of  better  information,  we  subjoin  the 
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foUuwijiy  remarks  from  our  coutemporary, 
2^otes  and  Queries.  The  late  lamented  Rev.  J.G.' 
Dowliug,  in  his  Introduction  to.  the  "Critical 
Study  of  Ecclesiastical  History,"  fixes  upon  the 
Council  of  Chalcedon,  a.  d.  451,  as  the  com- 
mencement of  the  Mediaeval,  or  Middle  Ages, 
which  he  thinks  ended  with  the  revivaf  of 
classical  literature  in  the  fifteenth  century 
"that  age  of  transition  and  revolution,  com- 
bining in  itself  several  of  the  most  striking 
characteristics  of  the  two  states  of  society 
between  which  it  forms  the  interval." 

^  IZS—SquiatiiK/.  P.— The  operation  for  curing 
distorted  vision  is  certainly  attended  with  pain. 
You  might  try  the  following  method  with  your 
child.     Place  him  directly  before  you  and  let 
him  close  the  undistorted  eye,  and  look  at  you 
with  the  other.     When  you  find  the  axis  of  the 
eye  fixed  directly  upon  you,  bid  him  endeavour 
to  keep  it  in  that  situation,  and  open  his  other 
eye  :   you  will  now  see  the  distorted  eye  turn 
away  from  you  towards  his  nose,  and  the  axis  of 
the  other  eye  will  be  turned  towards  you.     But 
with  ^patience  and  repeated  trials,  he  will  by  de- 
grees be  able  to  keep  his  distorted  eye  fixed 
upon  you,  at  least  for  some  little  time;    and 
when  you  have  brought  him  to  keep  the  axes 
of  both   eyes  fixed  upon   you,  as  you  stand 
directly  before  him,  you  may  change  his  pos- 
ture ;   setting  him  first  a  little  on  one  side  and 
then  on  the  other.   When  in  all  these  situations 
he  can  perfectly  and  readily  turn  the  axes  of 
both  eyes  towards  you,  the  cure  is  efiected. 

1Z6— Choice  of  a  Profession.  C— Do  not  force 
your  son  into  a  career  for  which  he  appears  to 
have  an  aversion.     If  he  prefers  the  law,  and 
your  position  in  life  enables  you  to  gratify  his 
wishes,  with  the  confidence  which  you  appear 
to  have  of  his  steadiness  and  abilities,  there  is 
little  doubt  of  his  success.     It  is  said  of  Bacon, 
Lord  Chancellor  of  England,— "  While  he  was 
yet  a  child,  the  signs  of  genius,  for  which  he 
was  in  after  life  distinguished,  could  not  have 
escaped  the  notice  of  his  intelligent  parents. 
They  must  have  been  conscious  of  his  extra- 
ordinary powers,   and   of   their  respousibilitj^ 
that,  upon  the  right  direction  of  his  mind,  his 
future  eminence,  whether  as  a  statesman  or  as 
a    philosopher,    almost    wholly  depended.     In 
his  twelfth  year  he  was  meditating  upon  the 
laws  of  the  imagination.     At  thirteen,  he  was 
sent,  fully  prepared,   to  the  University  of  Cam- 
bridge."   In  one    of   his    essays.    Bacon    says, 
"Custom  is  most  perfect  when  it  begiuneth  in 
young  years;  this  is  what  we  call  education, 
which  is,  in  effect,  but  an  early  custom."    And 
yet  this  same  wise  man  says :— "  The  mould  of  a 
man's  fortunes  is  in  his  own  hands." 


IZy—Ucspiration  of  Animals.  T.  E  —It  has 
been   ascertained    that  warm-blooded'  animals 
exhale  mtrogen  in  proportion,  from  one  fiftieth 
to  one  hundredth  or  less,  to  the  oxygen  breathed 
Annuals  deprived  of  food  absorb  nitrogen  in 
proportions    similar    to    those    in  which  it  is 
exhaled  in  the  first  cases.    Animals,  when  ill  or 
sufiermg  from  unusual  food,  also  ab.sorb  nitro- 
gen.     With    animals  nourished  ou  pernicious 
lood,   the    carbonic    acid  exhaled    is  generally 
nearly  equivalent  to  the  oxygen  inhaled.    When 
fed  on  animal  food,  the  proportion  of  carbonic 
acid  IS  much  less,  in  some  cases  not  more  than 
six  parts  to  ten  of  the  oxygen  inhaled.     Con- 
sumption of  oxygen,  compared  with  the  weicrht 
of  the  animal,  is  ten  times  greater  in  the  case  of 
small  animals,  like  sparrows,  than  with  laro-er 
ones,  like  fowls.  With  hybernating  animals,  such 
as  marmots,  no  unusual  phenomena  are  presented 
when  awake,  but  in  their  torpid  state  they  con- 
sume much  less  oxygen,  can  live  in  an  atmo- 
sphere which  would  not  support  them  when 
awake,  give  off  but  little  carbonic  acid,  and  absorb 
so  much  oxygen  and  nitrogen  as  frequently  to 
increase  in  weight  by  respiration  alone.     Cold- 
blooded animals  consume  very  little  oxygen, 
and    breathe    considerably  through  the  skin' 
insects  require  as  much  oxygen  as  mammals. 

12a— Facilitij  in  Writing.    R.   T.— It  is  not 
your  fault  that  you  cannot  write  quickly,  it  is 
more  your  misfortune.     Some  persons  possess 
great  facility  in  writing,  and  their  thoughts  ap- 
pear to  flow  almost  faster  than  the  ink  from  the 
pen  they  use.     Mirabeau  was  a  quick  writer; 
and  we  might  mention  many  authors  who  have 
written  well  and  yet  rapidly  ;   among  others. 
Power,  who  wrote  very  rapidly  when  he  was  in 
the  humour.    It  is  said  that  one  night  after  he 
had  partaken  of  his  supper,  and  was  sitting 
alone  with  one  of  his  sons,    then  a  boy,  he 
desired  him  to  light  the  candles,  and  arrange 
his  writing  materials  ready  in  the  bath-room. 
"Fred,"  said  he,  "I  will  wager  you  a  sovereign, 
and  lend  you  the  money  to  pay  it  if  you  lose| 
that  what  I  write  to-night,  you  will  take  double 
the  time  to  copy  to-morrow."    The  next  morn- 
ing, at  breakfast,  he  produced  the  entire  manu- 
script of  the  farce  called  How  to  Pay  the  Rent,  on 
which  he  bestowed  very  few  additions  or  altera- 
tions. We  do  not  advise  you  to  cultivate  the  art  of 
writing  rapidly,   but  rather  to  write  slowly  and 
correctly,  after  bestowing  much  thought  upon 
the  subject.     If  you  have  not  numbered  many 
summers,    we    advibe    you    to    set  aside  your 
manuscript  for  a  time,  and  then  to  look  it  over 
again    before   coinmittiug  its  precepts  to    the 
world's  criticising  eyes.  This  practice  is  adopted 
by  some  of  our  most  distinguished  authors. 
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129— Entomological  Society.  W.  C.  S.— Mem- 
bers are  admitted  by  ballot,  on  the  recommen- 
dation of  three  members.  Admission  fee,  two 
guineas,— annual  payment,  one  guinea. 

IQO— Measures  of  Capacity.  T.  S.— A  table- 
spoonful  is  about  half  a  fluid  ounce,  or  four 
drachms;  a  teaspoonful  one  fluid  drachm;  a 
dessert  spoonful  two  fluid  drachms.  A  teacupful 
is  three  to  four  fluid  ounces,  and  a  wine-glass, 
one  and  a  half  fluid  ounce. 

131— The  Hint.  W.  H.  L.— There  are  several 
regulations  to  be  observed  for  admission  to  the 
Boyal  Mint;  but  these  may  be  known  on  an 
application  being  made  to  the  master,  or  deputy 
master  in  writing,  describing  name  and  abode 
and  the  number  of  the  proposed  visitors,  which 
must  not  exceed  six  in  all. 

132— -Sir  Isaac  Neioton's  Reflecting  Telescope. 
J  j._xhis  curious  relic  is  not  in  the  British 
Museum,  as  you  suppose,  but  in  the  keeping 
of  the  Royal  Society.  Upon  the  stand  is  the 
following  inscription:  "The  first  Reflecting 
Telescope,  invented  by  Sir,  Isaac  Newton,  and 
made  with  his  own  hands  in  the  year  1671." 

IQQ— Private  School  Exhibitions.  S.  S,— There 
are  several  among  the  private  proprietary  schools 
that  make  an  exhibition-fund  a  part  of  their 
plan.  The  Kensington  school,  and  the  "Western 
grammar  school  at  Brompton,  belong  to  this 
number.  The  exhibition  from  the  Kensington 
school  is  £50  a  year  for  three  years :  the  scholar, 
or  rather  his  parents  or  guardians,  havmg  the 
choice  both  of  university  and  college. 

13 A— Vegetable  Diet.  C.  H.— Food  should  be 
simple ;  not  of  too  little  nor  too  great  variety. 
The  structure  of  the  teeth,  resembling  at  once 
those  of  animals  that  naturally  subsist  on  flesh, 
and  of  animals  that  take  only  vegetable  food, 
and  the  character  and  length  of  the  digestive 
organs  holding  a  medium  between  the  average 
of  these  two  classes,  indicate  that  a  variety  of 
food,  animal  and  vegetable,  is  natural  to  man, 
and  in  most  cases  probably  necessary. 

135— Relative  Value  of  Momy.  W.— We  have 
not  space  to  give  you  the  information  desired. 
We  may  remark,  however,  that  in  monetary 
comparisons  of  the  present  with  former  periods 
of  British  History,  two  considerations  are 
essential.  First,  the  relative  quantity  and 
purity  of  the  precious  metals  contained  in  coins 
of  the  same  denomination ;  and  secondly,  the 
relative  prices  of  commodities,  or  the  quantities 
of  labour  and  other  articles  of  consumption, 
for  which  a  given  sum  of  money  will  exchange 
at  the  respective  periods  of  comparison. 

13Q— Art  Educaiion.  M.  J.  J. —Every 
painter,  to  succeed,  must  be  a  man  of  genius, 
and  must  possess  the  power  of  seeing,  compre- 


hending, and  analysing,  as  well  as  deUneating 
the  beauties  of  nature  in  a  degree  superior  to 
that  which  belongs  to  ordinary  faculties.  A 
parent  would  be  wanting  in  common  sense  who 
should  educate  as  a  painter  or  sculptor  a  child 
who  had  evinced  no  talent  for  the  imitative  art. 
It  must  be  assumed,  therefore,  that  the  talent 
exists,  and,  at  an  early  age,  begins  to  render 
itself  manifest  by  unequivocal  signs,  before  the 
question  of  education  presents  itself  to  the  mind 
of  the  parent. 

137— National  Collection  of  Coins.  J.  S.  C— Our 
national  collection  of  ancient  money  dates  from 
1753,  when  the  bequest  of  Sir  Hans  Sloane  of 
his  coins  and  other  antiquities  formed  its  com- 
mencement. The  Russian  collections,  though  of 
modem  formation,  already  contain  some  thou- 
sands of  interesting  coins.  The  Madrid  collec- 
tion contains  2,672  coins  of  gold,  30,692  of  silver, 
and  51,186  of  copper.  That  of  Vienna  is  much 
more  extensive;  containing  24,112  Greek  coins 
of  all  metals,  30,902  Roman,  and  38,000  of  the 
middle  ages.  But  that  of  Paris  surpasses  all 
others  in  numbers,  and  in  more  than  one  class, 
both  the  rarity  and  beauty  of  its  specimens  are 
unrivalled. 

13S— Transfer  of  Engravings  on  Glass.  R.  G. 
— Metallic  colours  prepared  and  mixed  with  fat 
oil  are  applied  to  the  stamp  on  the  engraved 
brass.  Wipe  with  the  hand  in  the  manner  of 
the  printers  of  coloured  plates  ;  take  a  proof  on 
a  sheet  of  silver  paper,  which  is  immediately 
transferred  on  the  tablet  of  glass  destined  to 
be  painted,  being  careful  to  turn  the  coloured 
side  against  the  glass ;  it  adheres  to  it,  and  as 
soon  as  the  copy  is  quite  dry,  take  off  the  super- 
fluous paper  by  washing  it  with  a  sponge  :  there 
will  remain  only  the  colour  transferred  to  the 
glass ;  it  is  fixed  by  passing  the  glass  through 
the  ovens.  The  basis  of  all  the  colours  em- 
ployed in  painting  on  glass  are  oxidated  metal- 
lic substances.  In  painting  on  glass  it  is  neces- 
sary that  the  matter  should  be  very  transpa- 
rent. 

139— Ages  of  Roman  Literature.  W.— The 
golden  age  is  generally  computed  from  the  time 
of  the  second  Punic  war  to  the  latter  end  of  the 
reign  of  Augustus  Caesar,  and  comprehends  the 
oldest  authors  in  the  Latin  tongue  now  extant, 
excepting  the  fragments  of  Livius  Andronicus ; 
though,  for  a  considerable  time  after  the  com- 
mencement of  this  period,  the  language  was  but 
yet  formmg,  and  by  gradual  improvements 
afterwards  arrived  at  its  most  perfect  state 
under  Augustus.  The  silver  age  is  reckoned  to 
have  commencea  on  the  death  of  Augustus,  and 
continued  to  the  end  of  Trajan's  reign.  The 
brazen  age  began  at  the.  death  of  Tr^au,  and 
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lasted  till  the  time  that  Rome  was  taken  by  the 
Goths,  about  four  hundred  and  ten  years  after 
the  birth  of  Christ.  The  iron  age  commenced 
from  the  sacking  of  Rome  above  mentioned; 
after  which,  the  purity  and  beauty  of  the  Latin 
tongue  declined, 

140— r/te  Vegetable  Kingd<y,n.  T.— You  are  in- 
correct in  your  supposition.     In  the  vegetable 
kingdom  the  respiration  is  the  exact  opposite  of 
ours — they  throwing  out  oxygen,  and  taking 
carbonic  acid.    Were  they  swept  away  from  the 
earth,  our  leases  of  living  on  it  would  be  short 
indeed.    The  Persian  poet,  Saadi,  wrote  a  beau- 
tiful fable  of  the  rose    and   the    nightingale, 
which  proves  that  he  understood,  as  a  philo- 
sopher,  the  harmony  which  he  sang  as  a  poet. 
The   nightingale  is  imprisoned    in   a   cage  of 
glass,  with  a  rose-bush  in  full  bloom.     Each 
gives  life  to  the  other.    Deprived  of  fresh  air, 
the  bird  would  soon  cease  to  swell  his  little 
throat   with    harmony.       The    rose    greedily 
absorbs  the  air  which  has  been  Rejected  by  its  I 
loved  Philomel,  and  blushes  to  brighter  tints  ; 
respires,  transforms,  and  returns  it  purified,  to 
be  again  inhaled   by   the   bird,   which    again 
decomposes  it,  to  be  neutralized  anew  by  the 
rose.    When  the  bird  at  length  expires,  sing- 
ing its  dirge  of  gratitude,  the  rose-bush  withers 
and  dies. 

l^\—WaUr-Telescope.  H.— This  consists  of  a 
tube  of  metal  or  wood,  of  a  convenient  length, 
to  enable  a  person  looking  over  the  gunnel  of  a 
boat  to  rest  the  head  on  the  one  end,  while  the 
other  is  below  the  surface  of  the  water;   the 
upper  end  is  so  formed  that  the  head  may  rest 
on  it,  both  eyes  seeing  freely  into  the  tube.     In 
the  lower  end  is  fixed  (water-tight)  a  plate  of 
glass,  which  when  used  is  to  be  kept  under  the 
surface  of  the  water.    A  convenient  size  for  the 
instrument  is  to  make  the  length  three  feet,  and 
the  mouth,   where  the  ftxce  is  applied,  of  an 
irregular  oval  form,   that  both  eyes  may  see 
freely  into  the  tube,  with  an  indentation  on  one 
side  to  facilitate  breathing,  so  that  the  moisture 
of  the  breath  may  not  be  thrown  inside  of  the 
tube.     Handles  for  holding  the  instrument  are 
to  be  affixed  to  each  side.     The  glass  at  the 
extremity  of  the  tube  should  be  surrounded 
with  a  rim  of  lead,  one  fourth  of  an  inch  thick 
and  projecting  forward  three  inches,  so  as  to 
form  a  continuation  of  the  tube.    The  weight  of 
the  lead  serves  both  to  sink  the  tube  and  in 
some  measure    to    protect    the   glass.      Holes 
should  be  made  at  the  junction  of  the  rim  with 
the  glass,  in  order  to  allow  the  air  to  escape  and 
bring  the  water  in  contact  with  the  glass. 

14-2 — Instinct  and  Reason  oj  Insects.  G.  B.—  \ 
Some  philosophers  argue  that  the  wonderful  | 


habits  of  some  insects  imply  a  no  inconsiderable 
portion  of  reason.  Kirby,  in  his  "  Introduction  to 
Entomology/' has  devoted  several  pages  to  this 
subject,  which  you  will  find  exceedingly  inter- 
esting,   Dr,  Franklin  was  of  opinion  that  ants 
could  communicate  their  ideas  to  each  other  in 
proof  of  which  he  gives  the  following  anecdote : 
Having   placed  a  pot  containing  treacle  in  a* 
closet  infested  with  ants,   these  insects  found 
their  way  into  it,  and  were  feasting  very  heartily 
when  he  discovered  them.    He  then  shook  them 
out,  and  suspended  the  pot  by  a  string  from  the 
ceiling.    By  chance,  one  ant  remained,  which 
after  eating  its  fill,  with  some  difficulty  found 
its  way  up  the  string,  and  thence  reaching  the 
ceiling  escaped  by  the  wall  to  its  nest.    In  less 
than  half  an  hour,   a  great  company  of  ants 
sallied  out  of  their  hole,   climbed  the  ceUing. 
crept  along  the  string  into  the  pot,  and  began 
to  eat  again.    This  they  continued  until  the 
treacle  was  all  consumed,  one  swarm  running 
up  the  string  while  another  passed  down.     Ifc 
seems  indisputable  that  the  one  ant  had,  in  this 
instance,   conveyed  news  of  the  booty  to  his 
comrades,   who  would  not  otherwise  have  at 
once  directed  their  steps  in  a  body  to  the  only 
accessible  route. 

lA-3—Fahe  miquette.  J.  W.  M.— The  inquiries 
you  make  on  the  subject  of  etiquette,  prove  a 
strange  ignorance  of   the    ordinary  usages  of 
society.     We  are  unwilling  to  occupy  our  space 
with  matters  familiar  to  most  persons.    Stiff 
and   affected  manners  such  as  you  evidently 
aim  at,  are  as  ill-placed  as  rude  and  unfeeling 
behaviour.    The  following  anecdote  shows  to 
what  absurdity  etiquette  may  be  carried.    It  is 
well  to  observe,  however,  that  the  scene  is  laid 
in  Spain.    Philip  the  Third  was  gravely  seated 
by  a  fireside,  where  the  firemaker  of  his  court 
had  kindled  so  great  a  quantity  of  wood  that 
the  monarch  was  nearly  suffocated  with  heat, 
and  his  grandev,r  would  not  suffier  him  to  rise 
from  the  ohair,   and  the  domestics  could  not 
presume  to  enter  the  apartment,  because  it  was 
against  the  etiquette.    At  length  the  Marquis  do 
Posa  appeared,   and  the  king  ordered  him  to- 
damp  the  fires ;  but  M  excused  himself,  alleging 
that  he  was  forbidden  by  the  etiquette  to  per- 
form such  a   function,    for  which    the   Duke 
d'Usseda  ought  to  be  called  upon,  as  it  was  his. 
business.    The  duke  departed,  the  fire  burned 
with  increasing  fierceness,  and  the  king  endured 
it  rather  than  derogate  from  his  dignity ;  but 
his  blood  was  heated  to  such  a  "degree  that  an 
erysipelas  of  the  head  appeared  the  next  day, 
which,    succeeded  by  a  violent  fever,   carried 
him  off  in  1621,  in  the  twenty-fourth  year  of 
his  age. 
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l/^A— Numismatic  Society.  J.  C.  W.— Candi- 
iates  for  membership  transmit  their  names  to 
the  Secretary,  and  are  proposed  and  ballotted 
For  in  the  usual  way.  The  admission  fee  is  one 
guinea,  and  the  annual  siibscription  thirty 
shillings. 

1/1.5— Sound  and  Noise.  C.  E.— Philosophers 
make  this  distinction  between  sound  and  noise. 
Those  actions  which  are  confined  to  a  single 
shock  upon  the  ear,  or  a  set  of  actions  circum- 
scribed within  such  limits  as  not  to  produce  a 
continued  sensation,  arejcalled  a«oise";  while  a 
succession  of  actions,  which  produce  a  continued 
sensation,  are  called  a  sound. 

14.6—"  Making"  and  "  Manufacturing."  H.M. 
—These  terms  are  not  synonymous.  There  is  a 
considerable  difference  between  them.  Making 
refers  to  the  production  of  a  small,  manufac- 
turing to  that  of  a  very  large  number  of  indi- 
viduals. Thus  a  person  who  makes  boots  for 
private  individuals,  is  correctly  termed  a  boot- 
maker ;  but  another  who  makes  boots  for  the 
army,  is  a  boot  manufacturer. 

1A7— School  Education,  X.— Parents  cannot 
possibly  educate  a  child  by  itself  at  home.  They 
may  teach  it  certain  rules  of  conduct— indeed, 
no  species  of  instruction  can  entirely  supersede 
maternal  admonition — and  also  certain  lessons 
from  books  ;  but  to  educate  their  child  properly, 
they  must  allow  it  to  mingle  with  other  chil- 
dren, in  order  that  its  moral  qualities  may  be 
duly  developed  by  exercise. 

14.8 — Royal  Military  College  at  Woolwich.  W. 
C. — No  candidate  will  be  nominated  a  cadet 
who  is  under  fifteen  or  above  seventeen  years 
of  age;  a  certificate  of  his  birth,  taken  from 
the  parish  register,  and  signed  by  the  minister 
and  churchwardens,  must  be  transmitted  to  the 
Master-general's  Secretary,  at  the  Ordnance 
Of&ce  in  Pall  Mall,  and  also  an  address  where  he 
may  be  sent  for  on  a  vacancy. 

14.9 — Dress  of  Governesses.  T.  W. — An  un- 
graceful exterior  is  iminviting,  while  a  graceful 
propriety  of  costume  often  makes  upon  children 
a  favourable  impression,  that  predisposes  them 
in  your  favour,  besides  its  being  due  to  your 
employer  and  to  yourself.  Yet,  that  you  may 
not  wear  a  shabby  garment,  you  must  observe 
the  economy  both  of  time  and  purse;  which 
your  circumstances  and  your  aim  demand. 

ISO— French  Measures.  W.  C.  M.— The  funda- 
mental standard  adopted  in  France  for  the 
metrical  system  of  weights  and  measures,  is 
a  quadrant  of  the  meridian;  that  is  to  say, 
the  distance  from  the  equator  to  the  north  pole. 
This  quadrant  is  divided  into  ten  millions  of 
equal  parts,  and  one  of  these  equal  parts  is 
called  the  inetre,  which  is  adopted  as  the  unit  of 


length,  and  from  which,  by  decimal  multipUca- 
tion  and  division,  all  other  measures  are  derived. 
151 — Tobacco.  E. — Tobacco,  doubtless,  with 
other  kindred  poisons,  was  intended  for  medici- 
nal purposes.  It  is  one  of  the  most  powerful 
agents  which  grows  on  the  earth.  It  is  one  of 
the  very  strongest  of  poisons.  It  possesses 
about  three  times  the  power  of  opium  in  the 
same  form.  A  single  drop  of  the  concentrated 
oil,  put  upon  the  tongue  of  the  stoutest  dog, 
will  destroy  life.  It  is  said,  by  one  writer,  that 
if  a  man  were  to  dip  both  of  his  hands  into 
that  oil,  with  a  skilful  surgeon  by  his  side,  his 
hands  could  not  be  amputated  in  time  to  sav« 
his  life. 

15Z— Pyramids.  G.— Solids,  which  decrease 
gradually  from  the  base,  till  they  come  to  a 
point,  are  called  pyramids.  They  are  of  diflferent 
kinds,  according  to  the  figure  of  their  bases. 
If  the  pyramid  has  a  square  base,  it  is  called 
a  square  pyramid ;  if  a  triangular  base,  a  tn- 
angular  pyramid;  if  the  base  be  a  circle,  a 
circular  pyramid,  or  a  Cone.  The  point  in  which 
the  pyramid  ends  is  called  the  vertex.  A  line 
through  the  centre  of  the  pyramid,  from  the 
vertex  to  the  base,  is  the  height.  The  frustnmi 
of  a  pyramid  is  what  remains,  after  any  portion 
of  the  top  has  been  cut  off  parallel  to  the  base. 

153— History  of  Greece.  J.  J.— You  cannot  do 
better  than  read  Thirl  wall's  "Greece."  The 
"Edinburgh  Review,"  justly  says  of  this  work, 
that  although  the  author's  fancy  is  everywhere 
subject  to  his  con-ect  historical  taste,  the 
student  will  not  fail  to  detect  traces  of  the 
scholar,  who  delights  in  the  graceful  and  lovely 
fictions  of  antiquity,  which  is  so  peculiarly 
attractive  to  minds  of  congenial  temper.  It 
animates  the  reader  through  the  toilsome  in- 
tricacy of  some  parts  of  his  progress,  like  a 
brook  by  the  wayside,  which,  although  it  only 
sparkles  in  the  traveller's  eye,  yet  enlivens  him 
by  the  sense  of  its  constant  companionship. 

154.— Care  of  the  Teeth.  G.B.— Itis  incumbent 
on  all  to  take  proper  care  of  their  teeth,  and 
for  that  purpose  nuts  and  other  hard  substances 
should  not  be  cracked  by  them  ;  biting  thread 
and  string,  and  using  metallic  toothpicks, 
should  be  avoided,  as  by  all  these  means  the 
enamel  is  seriously  injured.  A  soft  brush  and 
water  should  be  used  in  cleaning  the  teeth  and 
gums,  directly  upon  rising  in  the  morning,  after 
every  meal,  and  just  before  going  to  bed.  Quills 
and  thin-pointed  sUps  of  wood,  make  the  best 
toothpicks.  Very  hot  and  very  cold  drinks 
injure  the  teeth,  as  do  also  tooth-powders,  or 
'  washes  of  an  acid  nature,  which  act  on  the 

enamel. 
I      155— First  Post-^Qffice  in  England.  Q.T.— Tlie^ 
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Post-oflBce  was  not  established  in  England  until 
the  seventeenth  centurj'.     A  system  of  posts 
was  established  in    England,    in  the    time    of 
Edward  IV.,   about  the  year  1481,  and   Post- 
masters  were  appointed  ;    but  their  business 
was  confined  t®  furnishing  post-horses  to  the 
carriers  of  the  government,  and  to  persons  who 
were  desirous  of  travelling    expeditiously,   or 
who  wished  to  send  important  packets  upon 
special  occasions.      In  1635,    Charles  I.   estab- 
lished a  letter-office,   for   the  transmission  of 
letters  between    England    and    Scotland;   but 
this  extended  only  to  a  few  of  the  principal 
roads;    the  times  of  carriage  were  uncertain 
and  the  Postmasters  on  each  road  were  required 
to  furnish  horses  for  the  conveyance  of  the 
letters,  at  the  rate  of  2|-d  per  mile.    Dr.  Braude 
says  this  establishment  did  not  succeed,  and 
that  at  the  breaking  out  of  the  civil  war,  great 
difficulty  was  experienced  in  the  transmission 
of  letters.    At  length  a  Post-office,  or  a  national 
establishment   for   the  weekly   conveyance  of 
letters  to  all  parts  of  the  kingdom,  was  insti- 
tuted by  Cromwell  in  1649. 

1S6 — To  moke  Photogenic  Drawings.    R.  D. 

Place  upon  a  flat  surface  a  piece  of  the  photo- 
genic paper,  with  the  prepared  side  upwards ; 
upon  this  the  object  is  to  be  delineated ;  cover  it 
with  a  piece  of  flat  glass,  (plate  glass  is  the 
best) ;  expose  this  to  diffused  daylight,  or,  still 
better,  to  the  direct  rays  of  the  sun,  when  that 
part  of  the  paper  not  covered  with  the  object 
will  immediately  become  tinged  with  a  violet 
colour,    and    if  the  paper  be  good,  in  a  few 
minutes  pass  to  a  deep  brown  or  bronze  black 
colour.     It  must  then  be  removed,  as  no  good 
will  be  obtained  by  keeping  it  longer  exposed  • 
on  the  contrary,    the  delicate    parts    yet    un- 
coloured  will  become  iu  some  degree  affected. 
The  photogenic  paper  will  now  show  a  more  or 
less  white  and  distinct  representation  of  the 
object  chosen.     It  must  be  evident  that  the 
closer  the  contact  of  the  paper  and  object,  the 
finer  will  be  the  outline.    To  accomplish  this,  it 
is  common  to  take  a  book  cover,  or  a  piece  of 
wood,  and  lay  upon  it  first  three  or  four  folds 
of  flannel,  or,  what  is  better,  a  pad  of  cotton 
wadding,  the  paper,  object,  and  glass  upon  this, 
and  to  tie  them  together  as  tightly  as  possible, 
or  else  to  place  moderately  heavy  weights  upon 
the  corners  of  the  glass. 

1S7— Collecting  Insects.  A.  B.  C— To  fit  insects 
for  a  cabinet,  they  require  to  be  set,  as  it  is 
termed ;  that  is,  all  their  parts  must  be  placed 
in  the  manner  best  fitted  to  display  them.  For 
this  purpose,  each  is  pierced,  when  dead,  with 
an  insect  pin,  a  fine  slender  sort,  raanulactured 
on  purpose.    Beetles  ought  to  have  the  pins 


passed  through  the  sho\ilder  of  the  right  wing, 
case,  and  butterflies  and  other  insects  through 
the  corslet,  on  a  right  line  with  the  head,  and  a 
little  back  from  it.     While  the  insect  is  fresh 
and   flexible,   the    legs  and  "i^ngs  are   to    be 
stretched  out  with  a  setting  needle,  or  a  large 
pin  bent  at  the  point  and  fixed  into  a  wooden 
handle,  then  stuck  upon  a  board  covered  with 
;  cork  and  paper,  and  kept  in  their  proper  posi- 
tion by  means  of  pins  and  braces  until  they 
become  dry  and  stiff.    The  braces  are  made 
with  slips  of  fine  card,   or  thick  hot  pressed 
paper,  stuck  through  at  one  end  with  a  strong 
pin.      When  insects  have  become  stiff  before 
being  set,  they  may  be  rendered  flexible  again 
by  covering  them  over  for  several  hours  with  a 
damp  cloth,  which,  however,  must  not  be  per- 
mitted to  touch  them.    A  camel-hair  peneil  is 
used  for  brushing  off  dust  when  insects  are 
very  small ;  as  piercing  them  with  a  pin  would 
destroy  them,   it  is  usual  to  gum  them  on   a 
slip  of  card  or  cut  wafer,  and  to  arrange  this  in 
the  cabinet, 

153— MgM-closing  Floioers.     F.  S.— Linnaeus 
was  not  the  discoverer  of  the  night-closing  pro- 
perties of  flowers.    The  subject  has  been  alluded 
to  by  many  of   our  old   writers,   and  chiefly 
Chaucer  and  Shakspere.  To  the  Swedish  natural- 
ist,   however,   we   are  indebted  for    the  most 
valuable  and  accurate  knowledge.     A  circum- 
stance which  occurred  in  his  own  garden  first 
led  Linnasus  to  a  series  of  investigations.      A 
friend  had  sent  him  some  seeds  of  a  species  of 
lotus.     The  red  flowers  which  sprang  from  them 
excited  his  admiration,  and  as  his  gardener  was 
absent  when  they  came  in  bloom,  Linnjeus,  im- 
mediately on  his  return,  took  him  to  the  green- 
house to  see  this  new  floral  treasure.     It  was 
evening,  and  with  a  lantern  they  proceeded  to 
the  spot ;  but  what  was  the  surprise  and  vexa- 
tion of  Linnaeus  at  finding  that  his  beautiful  blos- 
soms had  quite  disappeared  !  He  concluded  that 
they  had  been  eaten  by  insects ;  but,  on  return- 
ing the  next  morning  to  his  greenhouse,  he  saw 
them  in  full  beauty  upon  the  same  part  of  the 
plant  on  which  he  had  left  them  the  preceding 
day.     Again  in  the  evening  he  accompanied  the 
gardener   to   visit  the  plants,   and  again   the 
flowers  were  gone,  while  the  next  morning  once 
more  exhibited  them  in  full  glory.     His  gar- 
dener declared  that  his  master  mixst  have  been 
mistaken,  and  that  these  could  not  be  the  same 
flowers,  but  must  be  fresh  blossoms.    Linnaeus 
was  too  much  of  a  philosopher  to  be  satisfied 
with  such  an  idle  conclusion,  and  in  the  evening 
he  examined  the  plant,  carefully  taking  up  leaf 
by  leaf,  until  he  discovered  that  the  blossoms 
had  been  quite  hidden  by  the  drooping  foliage. 
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159 — Roman  Computation  of  Money.  W. — The 
:iomans  usually  computed  sums  of  money  by 
\esiertii,  or  sestertia.  Sest^rtium  is  the  name  of  a 
;um.  not  of  a  coin.  When  a  numeral  adjective 
s  joined  with  sed^rtii,  it  means  just  so  many 
sesterces ;  thus,  decern  sestertii  =  ten  sesterces  : 
)ut  when  it  is  joined  with  sestertici,  it  means  so 
nany  thousand  sesfertii  /  thus,  decern  sestertia  ^ 
10,000  sesterees. 

leO—rJie  M'ip-tle.  G.  H.  M.— The  name  of  the 
-nyrtle  is  derived  from  a  Greek  word  signifying 
perfume.  The  volatile  oil,  which  exists  in 
glands  in  the  bark  and  leaves  of  this  plant,  is 
the  cause  of  its  sweet  odour.  It  is  thought  to 
bave  considerable  effect  in  improving  the  hair, 
lud  is  therefore  a  frequent  ingredient  in  the 
pomade  employed  for  this  purpose.  The  whole 
plant  has  a  singularly  astringent  property,  and 
this  is  peculiarly  partaken  by  the  oil. 

161— /mii  of  Court.  W.  T. — It  was  observed 
by  Lord  ]\Iansfield,  and  his  observation  is  fully 
supported  by  various  orders  in  Dugdalc's 
"  Origines  Juridicales,"  that  the  original  institu- 
tion of  the  inns  of  court  nowhere  precisely 
appears.  They  are  voluntary  societies,  wliich 
for  ages  have  submitted  to  government,  analo- 
gous to  other  seminaries  of  learning.  But  all 
the  power  they  have  concerning  the  admission 
to  the  bar  is  delegated  to  them  from  the  judges, 
and  in  every  instance  their  conduct  is  subject  to 
control. 

162 — Exercises  for  Young  Ladies.  C.  E. — There 
are  some  games  which  might  be  played  in  the 
open  air  by  grown-up  young  ladies  with  great 
propriety,  if  arrangements  were  made  for  the 
purpose ;  bows  and  arrows  for  archery,  battle- 
door,  calisthenics,  and  the  skipping-rope,  are 
very  useful,  as,  by  bringing  the  arms  into  play, 
they  exercise  the  lungs.  If,  instead  of  sitting  a 
whole-morning  over  your  books  and  work,  you 
would  jump  up  at  the  end  of  every  hour  or 
two  and  use  the  dumb-bells,  or  skip  the  rope, 
for  five  or  ten  minutes,  it  would  greatly  help  to 
keep  your  circulation  brisk  and  healthy,  and 
with  daily  walks  might  prove  sufficient  exercise. 

163 — Speaking  lYumpets.  E. — We  cannot 
give  you  the  origin  of  speaking  trumpets.  It  is 
believed  that  they  were  more  used  formerly 
than  now ;  they  are  cert-ainly  of  great  antiquity  ; 
Alexander  the  Great  made  use  of  such  a  con- 
trivance to  communicate  his  orders  to  the 
ixrmy ;  bj-  means  of  which  it  is  asserted  he  could 
make  himself  perfectly  understood  at  the  dis- 
tance of  ten  or  twelve  miles.  Steutor  is  cele- 
brated by  Homer  as  one  who  could  call  louder 
than  fifty  men :  and  fi-om  Stentor  the  speaking 
ti'wmpet  has  been  called    the    stentorophouic 


164 — SheJls  for  Microscopic  Observation.  M. — 
The  structure  of  shell  has  only  lately  attracted 
the  attention  of  microscopists,  but  since  the 
year  1S42  the  subject  has  been  scientifically  in- 
vestigated by  Mr.  Bowerbank  and  Dr.  Carpenter. 
According  to  the  experiments  of  the  latter 
gentleman,  undertaken  at  the  request  and 
expense  of  the  British  Association,  the  cal- 
careous matter  in  all  shells  is  nearly  equally 
crystalline  in  its  aggregation,  and  the  particular 
forms  which  their  fracture  presents  are  deter- 
mined chiefly,  though  not  entirely,  by  the 
arrangement  of  the  animal  basis  of  the  shell, 
which  possesses  a  more  or  less  highly-organized 
structure. 

165 —  Unaffected  Ease.  R. — Everything  affected, 
stiff,  artful,  is  repugnant  to  good  taste  and 
refinement.  An  appearance  of  unstudied,  art- 
less, easy  simplicity,  is  one  of  the  most  fascinat- 
ing of  all  graces.  If  associated  with  a  pure* 
elevated,  and  benevolent  mind,  it  makes  a 
character  of  the  highest  finish.  This  is  one  of 
the  most  difficult  graces  to  acquire  and  maintain, 
without  degenerating  to  an  unbecoming  freedom 
and  pi'esumption  of  manner.  While  it  is  desir" 
able  to  conduct  yourself  towards  your  friends, 
and,  especially,  those  of  your  own  age  and  rank, 
in  an  unconstrained,  frank,  open,  and  cordia^ 
manner,  beware,  also,  if  you  would  retain  their 
friendship,  that  you  always  treat  them  with  a 
delicate  and  respectful  civility. 

16Q— Situation  of  Teachers.  W.  C— By  all 
means  pursue  your  intention  of  becoming  a 
teacher,  if  your  inclination  and  pursuits  direct 
you  to  that  career.  As  to  the  respectability  of 
such  a  situation,  there  can  be  no  doubt,  so  long 
as  virtuous  and  manly  principles  and  perse- 
vering industry  characterise  your  conduct. 
Young  men  of  talent  and  enterprize  may  rise 
as  w-e!l  in  this,  as  in  other  professions.  The 
duties  of  a  teacher,  hosvever  laborious,  are,  to  a 
mind  rightfully  disposed,  pleasing  and  enno- 
bling : — 

"  Delightful  task  !  to  rear  the  tender  thought. 
And  teach  the  young  idea  how  to  shoot, 
To  pour  the  fresh  instruction  o'er  the  mind. 
To  breathe  the  enlivening  spirit,  and  to  fix 
The  generous  purpose  in  the  glowing  breast." 
167— English  Grammar.  C.  W.  H.— It  is  rare 
that  a  teacher  is  found  without  some  pretensions 
to  English  Grammar ;  yet  it  is  deplorable  to 
observe  how  very  few  have  any  Uberal  or  philo- 
sophical acquaintance  with  it.     In  many  cases 
it  is  little  else  than  a  system  of  barren  techni- 
calities.    The  teacher  studies  one  book,  and  too 
often  takes  that  as  his  creed.    In  no  science  is  it 
more  necessary  to  be  acquainted  with  several 
authors.    The  person  who  has  studied  but  one 
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text-book  on  grammar,  even  if  that  be  the  best 
one  extant,  is  but  poorly  quaUfied  to'  teach  this 
branch.-  There  is  a  philosophy  of  language 
•^hich  the  teacher  should  carefully  study ;  and 
if  within  his  power,  he  should  have  some  ac- 
•  quaintance  with  the  peculiar  structure  of  other 
languages  besides  his  own.  It  can  hardly  be 
expected  that  the  common  teacher  should 
acquire  an  accurate  knowledge  of  other  lan- 
guages without  actually  studying  them. 

163— I>ifferent  kinds  of  Poeins.  B.  H.  ,J.— A 
poem  on  the  celebration  of  a  Carriage  is  qalled 
an  Efithalamium  ;  on  a  mournful  subject,  ."an 
Elegy  or  Lamentation.;  in  -  pra,ige  oi  the 
Supreme  Being,  a  Hymn  ;  in  praiee  of  any  per- 
.son  or  thing,  a  Panegyric  or  En(;omium  ;  on 
the  vices  of  any  one,  a  Satire  or  Invective  ;  a 
poem  to  be  inscribed  on  a  tomb,  an  Epitaph, 
&c.  A'  short  poem,  adapted  to  the  lyre  or  harp, 
is  called  an  Ode,  whence  such  compositions  are 
called  Lync  Poems :  a  poem  in  the  form  of  a 
letter  is  called  an  Epistle  ;  a  short  witty  poem, 
playing  on  the  fancies  or  conceits  which  arise 
from  any  subject,  is  called  an  Epigram;  as 
those  of  Catullus  and  Martial.  A  sharp,  unex- 
pected, lively  turn  of  wit  in  the  end  of  an  epi- 
gram, is  called  its  Point ;  a  poem  expressing 
the  moral  of  any  device  or  picture,  is  called  an 
Emblem;  a  poem  containing  an  obscure  ques- 
tion to  be  explained,  is  called  an  iENiGMA  or 
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169 — Infant  Schools.  M. — A  list  of  the  appara- 
tus used  in  the  Edinburgh  Infant  School  will 
perhaps  assist  you.  19  boards  of  quadrupeds,  2 
on  each  board,  no  descriptions;  3  boards  of 
quadrupeds,  2  on  each  board,  with  descriptions ; 
35  boards  of  quadrupeds,  1  on  each  board,  with 
descriptions ;  15  boards  of  birds,  one  on  each 
ditto,  ditto  ;  24  boards  of  Scripture  prints,  with 
lessons ;  46  boards  of  many  objects  used  as  post 
lessons;  11  boards  of  Scripture  texts  in  large 
letters ;  9  boards  of  geometrical  figures,  compass, 
and  clock;  8  boards  with  reading  lessons;  10 
boards  with  Mr.  Milne's  alphabet  and  spelling 
sheets ;  2  boards,  owls ;  100  slates,  1  tin  box  for 
slate  pencils  ;  9  lesson  posts,  and  10  small 
stools ;  12  chairs ;  2  ladders ;  3  large  maps,  the 
"World,  Europe,  Scotland;  1  political  chart; 
ball  frame,  or  arithmeticon ;  large  table  in  class- 
room ;  a  desk ;  brass  figures ;  brass  goniograph ; 
a  number  of  minerals ;  shovel  and  rake  for  gar- 
den. 

17 O— The  Voice.  J.  J.  W.— The  lessons  on 
Elocution  given  in  our  pages  will  answer  the 
various  questions  you  have  proposed.  A  good 
idea  of  the  process  by  which  the  human  voice  is 
enunciated  may  be  nad  from  the  following  opera- 
tion ;— Take  the  reed  of  a  hautboy,  put  it  be- 


tween your  lips,  and  blow  into  it,  and  a  distinct 
sound  is  heard ;  press  it  a  little  with  your  lips, 
blowing  as  before,  and  the  sound  becomes  more 
acute  or  shrill ;  press  it  still  more,  that  is,  bring 
the  two  sides  of  the  reed  closer,  and  the  sound 
is  still  more  acute.  From  this  example,  we 
may  partly  conceive  in  what  manner  the  human 
voice  is  varied  with  respect  to  the  acuteness  or 
gravity  of  its  tones.  The  glottis  is  found  to  be 
narrower  in  women  and  young  persons  than  in 
men;  and  hence  men's  voices  are  deeper  or 
graver  than  those  of  boys  and  women.  A:^  d  we 
.can  at  pleasure  dilate  or  contract  this  aperture, 
and  so  fashion  the  tones  of  our  voice  into  every 
variety  of  the  musical  scale. 

171 — Arithmetic.  H.  C.  R — Although  a  know- 
ledge of  arithmetic  may,  in  general,  be  well 
appreciated  as  a  valuable  acquisition,  yet  the 
effect  produced  on  intellectual  character,  by  the 
exercises  necessary  for  acquiring  that  know- 
ledge, is  not  always  duly  considered.  In  these 
exercises,  the  mental  effort  required  in  discover, 
ing  the  true  relations  of  the  data,  tends  to 
strengthen  the  power  of  comprehension,  and 
leads  to  a  habit  of  investigating  ;  the  certainty 
of  the  processes,  and  the  indisputable  correct- 
ness of  the  results,  give  clearness  and  activity  of 
thought;  and,  in  the  systematic  arrangement 
necessary  to  be  observed  in  performing  solutions, 
the  mind  is  disciplined  to  order,  and  accustomed 
to  that  connected  view  of  things,  so  indis- 
pensable to  the  formation  of  a  sound  judgment. 
These  advantages,  however,  depend  on  the  man- 
ner in  which  the  science  is  taught;  and  they 
are  gained,  or  lost,  in  proportion  as  the  teach- 
ing is  rational,  or  superficial. 

172 — Cultivation  of  Memory  inChildren.  A.B.C. 
— Children  can  understand  the  first  principles 
of  mental  philosophy  much  sooner  than  is 
generally  supposed,  and  such  information  in- 
sures greater  rapidity  and  thoroughness  of  pro- 
gress. They  should  be  taught  that  memory  is 
the  great  storehouse  of  the  mind,  into  which  all 
sensations  and  perceptions  are  received,  and 
where  they  for  ever  remain ;  but  that  to  obtain  a 
command  over  them,  so  as  to  be  able  to  recall 
them  at  will,  they  must  be  often  and  regularly 
brought  before  consciousness ;  and  for  this  pur- 
pose their  studies  require  frequent  reviewal. 
For  the  same  object  they  may  be  encouraged  in 
conversation  on  the  subjects  of  their  lessons, 
and  explaining  to  one  another  difficult  matters 
in  them.  This  is  a  good  means  of  keeping  up 
classes  to  a  uniform  standard ;  all  of  them  soon 
find  that  the  more  knowledge  they  impart  the 
more  they  retain,  and  that  the  fountain  in- 
creases in  depth  and  purity  by  dispensing  its 
waters. 
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\73—Chapd.  T.  R. — Priutiag  houses  once 
bore  the  name  of  chapels,  because  a  ruined 
chapel  in  Westminster  Abbey  was  appropriated 
for  this  purpose  by  the  celebrated  Caxton. 

174 — Singing  in  Churches.  Z. — The  introduc- 
tion of  singing-  into  the  service  of  the  church  is 
Rui>posed  to  be  in  that  period  when  Leontius 
governed  the  church  of  Antioch ;  about  the  year 
of  Christ,  347. 

175— Dried  Plants.  A.  B.— Plants  for  drying 
ai-e  better  gathered  in  the  middle  of  the  day  than 
either  morning  or  evening,  when  they  are  wet 
with  dew.  Those  should  be  selected  for  drying 
•tvhich  have  some  flowers  expanded,  others  gone 
to  seed,  and  some  of  the  lower  leaves  should 
always  be  pre.served,  and  also  the  root,  if  small. 

176— Vegttable  Wax.  H. — The  myrtle  tallow, 
or  candleberry,  has  long  been  known  in  Ame- 
rica, and  occasionally  collected  for  medicinal 
purposes,  but  never  used  as  candles  to  take  the 
place  of  spermaceti  or  tallow.  The  bush  is  from 
three  to  eight  feet  high.  It  yields  a  supply  of 
25  per  cent,  of  wax.  The  wax  is  obtained  by 
boiling  the  berries  in  water  until  the  wax  floats  ; 
it  is  then  skimmed  off. 

177 — Ancient  Music.  C.  M. — By  this  expres- 
sion is  understood  such  musical  pieces  as  vrei-e 
composed  more  particularly  from  the  time  of 
Palestrina  to  that  of  Handel  and  J.  S.  Bach,  that 
is,  from  the  year  1529  to  16S4.  Of  the  various 
and  most  distinguished  composers,  the  following 
stand  the  most  pre-eminent; — viz.,  Palestrina, 
Leo,  Scarlatini,  Durante,  Jomelli,  Calda.ra, 
Clari,  Marcsllo,  Fraeta,  Pergolese,  Ilassc,  Sebas- 
tian Bach,  and  Handel. 

178 — Nitbuhr's  History  of  Rome.  C.  J.  J. — If 
your  inclination  and  leisure  prompt  you  to  a 
perusal  of  this  work,  you  will  learn  from  it 
much  that  is  improving  and  interesting.  It 
calls  in  question  the  authority  of  much  of  the 
early  Roman  history  ;  and  the  author  is  a 
searchmg  and  profound  antiquary.  The  first 
centuries  of  the  Roman  republic  are  inter- 
mingled, no  doubt,  with  much  beautiful  fiction, 
ci'eated  by  national  vanity,  and  at  the  same 
time  with  much  solid  truth. 

179—CaoiUchouc  Trees.  S.  E.— There  is  not 
likely  to  be  such  a  scarcity  of  these  valuable 
trees  as  you  suppose.  In  Assam,  trees  yielding 
caoutchouc  grow  in  vast  forests.  One  tree  has 
been  found  v.-ith  a  trunk  seventy  feet  in  circum- 
ference, one  hundred  feet  in  height,  and  its 
branches  expanding  six  hundred  and  ten  feet 
in  circuit.  It,  has  been  estimated,  after  an  accu- 
rate survey,  that  there  are  43,240  such  noble 
trees  within  a  length  of  thirty  miles  and  breadth 
of  eight  miles  of  forest  near  Ferozepurc,  in  the 
district  of  Chardwar,  in  Assam. 


ISO — Squirrels.  T. — What  you  have  read  is 
no  fiction.  In  Lapland  large  numbers  of  squir- 
rels cross  lakes  upon  pieces  of  barl^  and  ice, 
putting  up  their  ta,ils  to  catch  the  breeze.  The 
poet  says : 

"  The  river  was  wide,  but  on  its  tid6 

Each  squirrel  prepared  to  float ; 
With  his  bushy  tail  for  his. upright  sail, 

And  the  pine  bark  for  his  boat. 
So,  boldly  his  little  bark  he  launch'd 

On  the  stream,  Mthout  delay ; 
His  out-spread' tail  caught  the  passing  gale, 

And  he  merrily  stecr'd  away." 

ISl—Gypsiun.  F.  C. — Gypsum  is  the  sul- 
phate of  lime,  and  of  course  composed  of  sul- 
phuric acid  (oil  of  vitriol)  and  lime.  In  Italy 
and  other  countries,  it  appears  in  the  form  of 
alabaster,  which  receives  a  fine  poli-sh,  and  is 
translucent.  When  crystallized  in  transparent 
plates,  it  is  called  selenite  (moonstone.)  It 
sometimes  appears  in  fine  silky  fibres,  when  it 
is  called  fibrous  gA'psura.  Radiated  gypsum  is 
another  beautiful  variety  of  this  mineral.  Gyp- 
sum is  a  powerful  maniire,  and  is  much  used 
for  ornamental  work  in  plastei-ing  rooms ;  also 
for  busts  and  casts  of  vai-ious  kinds. 

13Z— Magnitude.  A.  T.— Magnitude  cannot 
be  explained  by  definition.  As  Dr.  Lardner 
observes,  there  is  no  magnitude  so  great,  that 
we  cannot  conceive  a  greater,  and  none  sa 
small,  that  we  cannot  conceive  a  smaller.  The 
diameter  of  the  earth  measures  about  8,000 
miles ;  but  it  is  very  small  compared  to  the 
diameter  of  the  sun,  which  measures  nearly 
900,000  miles:  and  this,  again,  is  itself  very 
small  compared  with  the  distance  between  the 
earth  and  the  sun,  which  measures  little  less 
than  100,000,000  miles  ;  and  even  this  last  space, 
great  as  it  is,  vanishes  to  nothing,  compared 
with  the  distance  between  the  sun  and  the 
fixed  stars. 

lS3—0bjects  and  Pictures  as  a  means  of  Educa- 
tion. H.  P.— There  can  be  no  doubt  whatever 
that  the  pi-actice  of  producing  in  the  i)resence 
of  children  sketches  of  objects,  animals,  vege- 
table products,  and  maps,  as  aids  to  illustra- 
tion, isof  great  importance  in  teaching.  Objects 
and  pictures  have  alww's  been  in  use,  more  or 
less,  in  home  and  in  public  education.  Milton's 
mother  used  the  Dutch  tiles  of  her  parlour 
fireside  to  teach  her  son  natural  history ;  and 
every  mother  knows  how  highly  pictures  and 
objects  are  valued  by  her  children.  The  most 
systematic  mode  of  teaching  by  objects  in  the 
public  school  was  that  by  Pcstalozzi.  It  was 
an  important  step  in  education,  but  it  was  but 
one  step  towards  a  thorough  understanding  of 


26 


THE  TUTOR  AND  HIS  PUPILS. 


the  systematic  mode  of  picturing  out  in  words, 
which,  in  the  ascending  scale,  includes  every 
possible  variety  of  condition  whicli  language 
can  oonvey. 

IBA^Cuuse  of  Waves.  D.  G.  H.— The  friction 
of  the  wind  combines  with  the  tide  in  agitating 
the  surface  of  the  ocean,  and,  according  to  the 
theory  of  undulations,  each  produces  its  effect 
independently  of  the  other.  "Wind,  however, 
not  only  raises  waves,  but  causes  a  transfer  of 
superficial  water  also.  Attraction  between  the 
particles  of  air  and  water,  as  well  as  the  pres- 
sure of  the  atmosphere,  brings  its  lower  stratum 
into  adhesive  contact  with  the  surface  of  the 
sea.  If  the  motion  of  the  wind  be  parallel  to 
the  surface,  there  will  still  be  friction,  but  the 
water  will  be  smooth  as  a  mirror ;  but  if  it  be 
inclined,  in  however  small  a  degree,  a  ripple 
will  appear.  The  friction  raises  a  minute  wave, 
whose  elevation  protects  the  water  beyond  it 
from  the  wind,  which  consequently  impinges 
on  the  surface  at  a  small  angle :  thus,  each 
impulse  combining  with  the  other  produces  an 
imdulation  which  continually  advances. 

1&5— Elocution.  T.  M.— In  page  107  of  the 
present  volume  you  will  find  some  useful  obser- 
vations on  defective  articulation.  The  study  of 
elocution  is  more  important  than  your  remarks 
seem  to  imply.  The  organs  of  speech,  with  few 
unfortunate  exceptions,  are  possessed  by  all 
mankind ;  they  are  in  constant  use  by  all, — 
their  functions  are  of  the  highest  moment  to 
all,  whether  for  the  display  of  the  charms  of 
song  and  poetry,  the  persuasion  of  oratory,  the 
invocation  of  prayer,  and  the  numberless  ex- 
changes of  opinion  and  expression  of  the  affec- 
tions and  emotions  in  social  intercourse.  The 
most  rigid  person,  who  would  regard  with  dis- 
taste the  exercises  of  the  dance,  and  attach  no 
importance  to  the  graces  of  bodily  movement, 
will  still  be  as  naturally  and  properly  desirous 
of  cultivating  the  voice,  as  the  greatest  advocate 
for  worldly  accomplishments.  He  does  it  in 
learning  to  sing  the  praises  of  his  Maker,  and 
when  engaged  in  the  exercise  of  prayer. 

l&G—ProJicie7i£Jf  in  Music.  E.  G.  M.— Per- 
severe, and  you  will  succeed.  It  has  been  truly 
said  that  one  who  begins  music,  and  wishes  to 
arrive  at  any  degree  of  perfection,  should,  in 
order  to  conquer  it,  follow  it  up  as  he  would  a 
flying  enemy,  and  recollect  that,  if  he  gives  him 
a  moment's  rest,  that  enemy  may  then  be  able 
to  rally,  and  conquer  him;  but  if  he  perseveres, 
without  intermission,  he  will  gain  the  victory ; 
and  having  secured  pos.':ession  of  his  object,  he 
will  always  find  that  a  long  relaxation  may  be 
recovered  in  a  few  days'  practice;  whereas,  ii 
he  relaxes  before  he  lias  arrived  at  a  certain 


point,  however  great  may  be  his  talent  or  pro- 
gress, he  will  undo  in  one  half  year  what  he 
learned  in  the  other ;  and,  in  short,  be  under- 
taking a  work  like  Penelope's  web.  As  to  an  easy 
method  of  attaining  knowledge  of  any  kind,  we 
should  recommend,  in  preference,  a  grappling 
with  difl&culties,  and  a  determination  to  over- 
come obstacles.  Such,  at  least,  is  the  practice  of 
all  original  minds,  and  you  will  do  well  to  follow 
the  same  plan. 

187 — Composition  of  IVater.  G.  W. — Lavoisier, 
the  celebrated  French  chemist,  to  whom  theore- 
tical chemistry  is  so  much  indebted,  was  the 
first  to  detect  water  to  be  a  compound.  In  1773, 
be  succeeded  in  resolving  it  into  its  two  consti- 
tuents. Soon  after  this,  in  1781,  one  of  our 
own  countrymen.  Cavendish,  found  that  its  con- 
stituent elements  could  be  made  to  unite ;  and 
that  water  might  thus  be  artificially  produced. 
He  found,  too,  that  the  quantity  of  water 
obtained  was  exactly  equal  in  weight  to  that  of 
its  two  components ;  '^..C  ojiowed  that  this 
fluid  is  one  of  the  chief  products  in  ordinary 
combustion.  Not  long  afterwards,  Humboldt 
and  Gay  Lussac  ascertained  the  exact  propor- 
tions, by  measure,  in  which  the  two  elements 
unite ;  and  after  this  discovery,  our  knowledge 
of  the  composition  of  water  may  be  considered 
as  essentially  complete.  All  that  has  since  been 
done,  in  reference  to  this  subject,  by  Berzelius, 
Dulong,  and  others,  is,  by  aid  of-  more  refined 
experiments,  to  demonstrate  these  proportions 
to  a  greater  degree  of  accuracy. 

188 — False  Estimates  of  Vie  Early  Astronomers. 
I.— In  the  Fourth  Volume  of  the  Tutor,  the 
leading  Chapters  of  which  are  devoted  to 
Astronomy,  you  will  find  the  information  you 
require.  With  respect  to  your  question  on  the 
early  astronomers,  we  may  observe  that  a 
curious  proof  of  our  senses  deceiving  us  more 
than  our  instruments,  exists  in  the  history  of 
astronomy,  in  regard  to  the  valuing  of  the 
apparent  diameters  of  the  stars.  The  first 
astronomers  who  occupied  themselves  with 
determining  the  angle  under  which  the  most 
brilliant  stars  which  radiate  from  the  hea- 
vens were  seen,  much  exaggerated  its 
size.  Kepler  attributed  to  Sirius  an  apparent 
diameter  of  240  seconds;  Tycho  Brahe  more 
than  126  seconds;  and  Albateginus,  before 
them,  make  it  45  seconds.  The  diversity  of 
these  measures  shows  sufficiently  how  little 
confidence  they  should  inspire;  and  the  im- 
provements in  telescopes  prove  even  the  small- 
est to  have  been  much  exaggerated.  Gassendi 
gave  Sirius  but  ten  seconds  of  apparent  diameter. 
Galileo,  HeveUus,  and  J.  D.  Cassini  reduced  the 
diameter  to  five  or  six  seconds. 


